World lalelfe«S««l »|K:jt Oj-gsiasMiJOss £%i|P[r'^' 



(UP UiHtn AiodAl ^ih)u Hioi ^ximim 

\\0 2mmimiim m 



(51.) 
(22) 

m) 



(73) 

(7S'5 



1 4 Jalv ZfXiff i i4,07 :l<m'i OH 



Appikml (/<:■/■ ail dcitgrnuad Siafes <av«yry5,Js CAM;- 



lBwaiors/jV{»p8«»»J,«! (fen- OS -'n'yh 

R«i>«ri {.O'B/OB.}-. C>»»})d<%e l^botatocws l-iiniSixi 

Vhmm Sm^k»s :$^itmiiitd Cseivsit!: diss AtiU, 



OB tiS o3i <A! lis Ok in v (\ a f 

K<» kM \\ \K k-' ! S K $ \ J R N n 

n n ^5\ s\f> m<> \ \ \5\ v\\ ^5\ s" w 

V M ' ^^ U n i i > \N i i i 

s \ \ a K'i i / Si. \\ / \ /\t /\\ 

<^i) IX-.(<;«at«si Siat<!s (mlt-'if tijW^ !*'- "'.<<-«', <■ i-'c 
ki!'((S <>i^ rt'^'!»>itil ptifSf-i'tit'r ^i<<)iLiH,^'t -MiWKf !,B's\, (JH, 

/.W i i 1 \Ss K/ Ks- k'' VI 

rR,t.,B,<;v. i}f=, ■ is"- -J, SI n Ms" Ni r:,s>r. 

mii CSQ, «W. ML. MR, 5^1^; Sl^, TD* TCJ), 



tfc Oii 23 Mt>j«si: Skis, 'Jlj«Mii*{s WfjJh, K^esU '^KJ i.'Ki?. mmN0t^:!i(m<M:l'?£(md^^ 



I 



IMs fevenfcss relates t» of ds|s>?#0^8^a|jmsme in epafeg IJ8^5^itisgtQ3a*s 
Disease, 

5 Hiuitisgton's Disease, formerly ktKnvM as l-hmtingtoii's Chcsrea, is aa ij^iieritsd 
ne«to-dege«era€ve disease that is eiirre»tly mowable. The disease is caused by a 
C-A0 tsia»cteotide repeat expansion (referred to as HD mutation) m ih& ITI S geo« 
■ teatesi on eljminoseme 4p 16.3 wljlcli produces m Mhmnwd lorn of a protei o. 
aanaed HuxitiagtJii- Tfee almarmai pt«)tem Mgges^ a pf ocess tfaat malts m the dea& 
1 0 of iietss&us m^t eotpfts sttiatttffi: region «sf tfee hxmi, p>^^ihif bj^MmSipmgm 
sggreg^ti^A of iie afoiiDmal fmtem msl<le maily types neufoBs, 

Th^ Hmtiagtoft' s disease (HI)) gme comprises a segaient of DM A wMcfe coBtaim 
the re^eatmg se^uem« pf nudeoHdes Cj!©^^^^ it 
ljp %^S fo«n4 tlisat if tlie^^^ thirty ot My^Qx: CAQ repeats within the geiie^ ^ 
IS pexspaea?^^ UQwm^^ p&tsom castyirsg a g#tie 

jxi which ttet ajS! oy$r tbrty GACs repeats do tm4 to dontraot &e <{|sea$s. 

Hiifttmgton's diseass! is tsa^ 

s«efe that cash cMId of Mj-affesi^^ pateijllia^s a 30% chance of inlicritijig thf 
disorder. The symptosis of H^miisigtorv's; dlses^^ typicsHy appear betv^-^ea the ages 
20 of about 30 a»d 50 years and Hie disesse usuafiy progresses over a tO —25 year 
pmdd. Tke ehiamcteiistscs and sj-miJioms of the dise^e melude pefsonals^ 
cfeanges, depi^ssioHj mcjod siim unsteady gaii^iuwlimtary^e^^ tvvifcMng aad 
jemagmo\weatsaiKiib'emor$, deaiam^ skin^sp^se^sh, impaired jisdgemest, 
difficdty iii swalio^^'iiig aiid an ktoxkated sppearaaoe. 

25 Ones- m iMm^wii becomes syniptomatic far &Bti!sgtoa*s disease the ctm§& of the 
disease oajV last axiywliete Itom tea to May yeats« Typicaiiyj tSie cdnrse of tlB caii 
be rou^ly divided into tfee stafes,1he early,. Mddie and late sta^g, 

III die ea% stagef stage patients can still perfom most of &eif mml activities, 
thejf may stiii be wGrfclsg aad may still be aMe to drive. WMIsithey may es:hijfeit 
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sligM uxKxssteoilabte isevsjapj^, staa^Mii^ m%4 eimssmess, lack of foiysemsatiotis 
shott4e«» memory la^ss mi depreMiotv, as wsll as m<K>d swmgSj tlie mvohmiaiy 
mMQmmts m^ mlMwly mM, speech is sM cfoar, md dememi^ if pre«eh| #all, 

5 0«mig &e BikliSs stege, patients become ssiore disabied aad typkaliy xieed 
a^istaacs with so»ie of fedr mistiBe daily acth'ities. Falls, \w:lgte loss, aB.d 
ijwallowmg dilliculties may be a probfem dating Ms stage mid demeaMa becomes 

feesdme mote proaoUBced, 

10 Dwmg the late stage, patimte detedomfe to tfve point where ib&y require atoost 
total care Md Marty re^mre constatrl attentioti m hospitsis or nuj-smg homes:. At isls 
Siftage^ lljey feisy ao Ibsigei" be able to walk or speak aud> aiteugh Sxey may show 
Ifewesr jjjyoi^^ iaay fecoMe iaord ri^4 Fatients in this stage are 

o&a imable ta s^$Bo%t$ood, At this s|;age most |satfejits lose m^tgbt iiad are 

1^ apparently am^ istj^rpimdiirgs, Wjhets tte 

«f deatfe is itsuaPy reiate^^ iie spie i^atiiral cai^ses tliat tead to death in 
severely deijEitated pa%nt% saob m malMtiitlori oivptietMBoraa. 

Ascor<fcg tQ tfes lis Ha;ii6»ai Itjstitute NeUrologidai Dlsordssr^ arid stroke 
(K0DS), s paii of % HaiioBal &stltut« of Heallfe (KffiOi j k sUm&nHf iio way 
20 i>f stoppmg ot leversmg tks coxjrsie of Himtmgto^:' s disease. 

Attempts have been; made to develop ireatmeuts for MD md aue slssdy by Eaipiij 
^ m Nahm Msdicim^ February 20021, voL§, ao,2, pp. 1 43 ™ P& has ;3Jiyoi'5?«d tlie 
atitmmstratioB of cyst8j3E)ine, Appatently^ tbe cystaitii»e iaaeiivates fee ei^yssse 
trm^^utassim^e which, belps to ereate tljs ohjraps of Huati»giht proteia then to 
2S be re&pdaslbie; i)r ttie citssase. Ke^'ertlieiess, atpreseat j iso &r as tbe applieants are 
sxvare, there in mttmtlf ao generally available medicme lor tre«(iB| or arresting 4e 
progressioiR of Htja,tia|fo 

The diseo^'ery of tbe geiie respoitsiMe for H«ntlBgtdB*s disease (see tlie psfer by the 
Ktttfe^fM's Disease Colfeyi?orative Qmx^^ CeM, ¥ol iZ^Mm^M^ lMB, p. 971) 
3D Im esabM diagnostic test^ foxtte pyesene^ of tbeBiitaiit fom ofth gmeto be 
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developed, Diagtsostlc tests, whlich mato ase of tfe |kj^^ 4hmi reaotlon 
(FCR) to detectiieJimaber of TSfsssts m tfe gea©, sre row widely 
avalkMfe said altow a p-edi&fe 

the syMpoins of Hmitmgt£m*s disease; see fm ©mmpk the; review M. Hayslea gl 

1994; 44:1 3€9-i3?3; 8ijd m m&h fey E. |L BdtoM # <3i (|997) *'ljhs 
iikeljiiood of beia^ affected witii HimtiiagtiaE disea^HS fey a jmricsulax age, for a 
sp^Mi^ Ch^mM'^fAm. J. Mum. Ommt. M;:I2024210. 

dtix$ mm fie late 1950s. liiMiy d^s^felQlsed as an a^tt-pis^^^^ is 

sacb as Hijstkif toil's disease^ feemiballssj^ tic, tardive dyskinesia 

11 md Toarette's syB<3ro»i€, see for example ia«ko vk et at ^AnuJ. PsychiMifs (! 999) 
hug; \ 56(g);1219-<8l .Ja^Jkoyie ^2*/x^^ {1 997) Feb; 480:358-62. 

Tk«- primary phajmacologicai aciioii ot'tetrabeiiazmeis to reduce the supply of 
moaoasiMis (e.g. dopamiR®. serotoisjii, and aotegjaep&'me) m: the cmtral ti«t^''Otts 
system by irsliibitiiig &e kimajit vesici?lat moKoamme traaspoti^i: Isotb^ 
20 ?1iVMAT2). Xbe dmg also biocks postsyssptic do^miB^ rsfcepiom 

f etmbeimisine k an efibctive aad safeiJmg for tbe treatee»t of a ?af feiy of 
hj^rkinetic moyemetjt disoMsfs aad, m eoijtrast to typieal nei«5oieptfc§s bas not 
been dexnoBstmted to ca«se tardiy* dyskiuesk, NevetfhsNs, Mmbsismme does 
exhibit a. -number of dose-related side effects inctudfe^ eaasing depression^ 
25 ParMjisomsm , drowsiness, «srvoasaess m anxiety^ ittsomaia ajjd, i» mre cases, 
xmaoigptie maUgitmt jsytidrome, 

Tlie ce»b:ai effects of tstrabeaas&e closely jressi^ of tessrpfee, bat it 
dito from reserpme m that it lacks activity at tlie VMAJl trsmsporter. Hislacfc 
of actkity at tbe YMATl traissporter means that tetrabenazlse has less peripbexal 
30 acfeity than r eserpine and coasespsMly does aot produce YMATI-ceiatsd side 
ef&cte such m feypotsnpon^ 
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Tim iuheaakjai stecti»e of tetjabeeaaip is as sbowii m Fl^ise 1 feelow, 
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Figure Btm&m of Mrafeaija2;jue 



The cdmpoMi Ms <;Msalce»te at tliie 3 and lib ciifkm atoms axid heacs Gmh 
$ IfeeoMlMlf i ©mst m a total Isosimc fomis, ss showa lis Figu?« 2. 



||» Figuj^ 2, tie stereocbemistij' of eacli isosier is defeed "R <md S"' 

nomencMure idftveioped hy Calm, SigoM aed Ft^ogj see4«?va??G«i^ 0^g<?«ffi 

10 Chmmiry by j'ercf Mar#, 4*^ E-ditioq , John Wiley 4 Soks^ Hew Yofk, 1 9.92, pages 
! 09- 1 14. ia Fl^e 2 mid dsewljef e isx Ms pt«nt applica|i;on> the desigaatioBS **R' ■ 
0t "S" are given k Hie order of iie position atjmfeers; of c^^boa atoms. Ifeis, fer 
mimpH -M is a ste&and aotafeft for M, 1 lfe<f Siitvilariy, v?hm ihsm cMrnl 
c0frfres ar<5 pr«xS^T3l:, as tbe diky<feoistrab^ below, tfae 

15 desl§»atio»s or are iistsd k tlie order of the iJiirbon atoms 2, 3 mi 1 lb. 
tbm^ tlie 2^3^»i i^^ isomer is referred to m short liaad ticm as SM md^ m on, 

Comm«s5cMly iwsilable teti-abeasKiJie is «f. xaesiTjlc Mixture of ths i?^ 4jjd SS 
ijsomets it x^oiild appear tlmttlieM mi^SSimm'^m (feeireitiafter ie:ferred to 





2 -■ Possiye tetrabetssaatis i^soisers! 
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ijidivictaally or collectively as ?m«.v4etete^zme because the liydrogm atoms at 

iMmbenasjiaes has somewhat poor and van abb bioa-vaila.blliiy. It is ejjteiisiveiy 
S metabolised by fii^s^paj^s laetabQlisia, mid lixtle ox m tmdtSRged tstrabeaaKirse is 
lypic aily detected in the xstme, llie major metabolite is dil'Q'droteteibeimzhie 

16 drug (see Mehvai etal. DmgMeMkDisp. IS, 2S0r25S (198?) and J, Mmn, M., 
74 Ho,6, 461^6$ CI987)), ahia Roberts gif al, Em J^ eM mamacol, 23-, 703- 
708(1986), 

Four dlhydrotefe Isomss^ hm?& pm'iolMif hmi Mentiied aad 

ftliatsipteMtt^ M of tfem ^emg dedwd ths moi'e stabis MM. asid iS^isoaiei^ a>f 

liydrogea atoms at 5 apd Ilk poM.om} (see !01feoum#r t59-62 
Qm) mdBmm ^M,, mv. (:him. Am> vol. Xli^m 193, uplTB-iBO^S 
Ills foxjr .iKojjisi's s5re (+)-a-4ibydroMmbe»aKi!iej (4-<i~dlhydtotetrabenazks, ( f )-P- 
dilsydrcstetrabeRasitss aad (-l-p-dihj^drotetmbeaaad'os. The slnjctores ofihe ibar 
20 km-wn dihy4xQt&tmbuumm isotmm are coxmfeed to be as shmvi>. i.a Eigijse 3., 
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Figure 3 ■- Structores of kBowa isomers of dihj^drotofe^eBasane 
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Kmxmm ei aljs<i& Eur. J. Pharmaml, 27S:249-2S2 (1995) aad il^M Osgjfs. 

3426 (1994)) lwsst%^ed&es^ of kdivid«al fadio4aljeI1ed 

siliplmtgteafemasa^ isqmefsis eoos^asH?^ 13igy Iwpi&at the (-i-)-a- 

immp>tm (PAT) aa<i tKe vesk-ttlaf m«Q^m trmis|xsft«^^ However, 

Bffifbssaiy distributed iii feramj siifgeiSttBglliat spee^ BAt mtd 

VMA'X2 wm iiot mmmng. fh&M lim stadies correiatsd with m vkm sfedi«s 
1 0 wMch demonstrated thai fee ^GldifeydmMmbeamas- IsoMer esdnbits a 

.for f ;'J:I|metiKKKYie4rabeiu^2me >2000~fdid Mglier tte tba K, ihr the- (-)-«- 
^Q#;hydmtetrabs»azi«e isomer. 

WO 3005/077946) discloses fee pre|w£ttii>a atid Bse of plia^ 
IS di%dmt;etrab«.naxia>s isoraers derived from tk; unstable ssid isomers 

(heminailer referred, to mdividuaJly or eollectlvely as efe-te^ibei-iaxiiie because ^ 
lijdrogen atoms 3 md l lb posMo«s have a e;f> rektlve oi#atatio5a| of 

Bnm mm' of tlui iBYs sajloR 
20 It li^ aow been fduad ilist described otir earlisr 

di#sb|p«si of at ieasSi SC^ of symjjIicMSi of irlij«t|a^tot^ disease. Mim 
particMsrfy, lite feegix #aad that the detedoratton M giSit axid the lBofseia$^ ia 
inyolptt^' movsment^ (e,g, feenw? and tv^'itches) ^s^ssiated wife Htrntfe^jj's 
2S disease esp be arrested or cospcfei^Eblj? sb\^d 4owa by tfee adislm^atipa 0f the 
cf.?'^d&ydroi&it#epaySii)es of the: invention. 

fecordltigiy, hi a fet aspset, lbs invention prnvides 3 , 1 i:b-c?.y~ 
dil^#©tsteibs!Hazfce for iJse mibalttJ^^ or siowiag tlte prngress of owe or aiore 
symploms of Hmtkgtoft^s <3is;ease,^ a^^^ a symptom selected S-om 

30 Mvo&mtaiy movements such as m^oltmtary cbotsss bremots md twitcijes, ajid 
degetimfeoa ifi f ait 
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hi miQthm aspect, the im'-eMiim provides us« of 3, 1 1 h^is-^Ms^^is^iiciS^s^^ctk!^- 
fca" fee 3»an«facmre of a medicesetrt Mting^ ^^^^ slo%Tmg th« p og^^g& of csne m' 
more symfjtoms of Hm#B.0o3fs disease,: aa^ mt?fe paftl<?u|ady a symptojB seleciigfcl 
iroffi jMoimfeity movements such aslitwdltmtarj.' choj^a, tj^mors ssd 
S gait dtegfettejcation. 

la a stili ibfcher Miect, tlie MveatlOB pmvkles s method of Wtkg ox slcAvrng tlie 

syHj|>tom selected jloi« kvoluiitdrf isay^ents temofs 
a»d twitcbeSj Md gait degenerMoa, in a i^atlmt^k neesd of suoli tteatmest, vM&h 
10 m©&dd coiftprisfes th© admimstssti on of mi islfective: fcirape^itic amotmt of S> I it)- 

DiagndMc tests iae eiutently axf aiteble &r d^tsnJiimag ^vhetlier iatlmdaal is 
s^Ejfmg the m^atsuit Huntmgtda's di^ease^^g^^ Since a person caiij^Tig& iftutet 
gene v^iil. almost kvadably develop Hua^igfesjj's lipases it wdtiid be fidvaiit^geotss 
IS If the oaset dev<sl:o|35jje5it of ihs disease edaldfes j^veked, ajaxjsied or slowed 
ddwsi diu'iBg idie petlod k a ppisaj^s life at %vhieh be -or sfee is most tikslj' to 

Ac«;ot#ivg|yj Itullie^ Of tlie iiivsa,iaoii, t^^ provided 4 method fosr iie 
^jfopfeykotic tKeatitie^^^ patient i{fei;ii6eda$c#$yis aiufesnt gene 
10 resf 0Rsiy« for Htmimg^osa'^ disease, the msthod qompn$i# sdjtimi^tejip;g to ifee 
fatlent: a t^^dMiydi'otetrabename a$ bemalseibtss ds!1s^ m aa amsiiM ef&stive 
pieveM or slow dom the onset m progre^ion of the diseMe. 

la a»ofiier aspset of t&e invesitiofi, thei« Is provided a method fisr ^ prophylactic 
Ireatecnt of a pa^deM idoMified as carrviftg the miijtsmt geKe s^espoiisiMe for 

25 &tiifigforf s disease^ mstliod cosiprMtig- adi&Msterl«g to lite patient s ets^ 
dlh5#*dtetral)enajsme as liefem betore deiiied ia aa aaiount efetlve to preveat or 
siov\' down sab-clinlcal progreMm of tlie dfeeaSs.: Bj^sisb^liTxical progression is 
msaist the develepnesS of the disease prior to the poisit at which tibe symptoms of 
the disease became a|3|)axeat by clinical as opposed to bioch«mioaI iBYestigatloB or 

3Q i-ovesiigatioB using scarmi;ng tixbniquss sych as winpiJteised tomogmpliy m 
mago&tk xesoBaijce ijBagijig (IvIRIX 
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For example, tiie m-dikydrotetrabeumne may be admlnisted propliyiactically to 
parsoM wiMatip age years,, e.g. 20 - SO years or 25 ~ 50 years or 30 - 
50 jegrs, -who m« ctoyixig the mMaM SsfTB. of the BB gase bat 'wfeo Isave aot yet 

.5 References to the mutarsi ibrrn of the HrmtiBgton's Disuse gene or like expressions 
in this appMcarioa refer to fo»as of the gene in. which, the m«»ber of CAQ repeals 
Oil the IT- 15 gene Is at feast fiil^y fe^ more typically # least forty, for example at 
Ieast 45, or M lea^t SO, som^ <ja|8s, thete tJsay be k yssy Mgii amabey of CAQ 
repeats (e,g, 70 or abpy«) andpesrsom cafjyisg a mstast fom of gs^e with stich 
10 a latge nusa bet of d A0 repeal is Kiseiy is> feelpp the jitvealfe-eaiset foriH of the 
disease. 

la a fui&er aspect theMore* tfee £W'<!ihydrote{xafoeitaa;fee may be adniixjlsterei 
propfeylaedeally fo persons of less tlmti 30 yegi's iB age, example iij tlte ratigsf 
1:0^29j mottjij'pically 15-2§ or 20-29 years Its a|ei wiho ba:¥e hem tete^ md have 
1.5 been fomd to have im^taiit foixas ths 11-15 getie In wMefe the immtber of €AG 
itpeats exceeds 60j, aiid Siore pattictilsriy is at least 65, Md preferably is 70 or 
mors. 

The cj;S-di%<lrofelTabeMzme m the pressjit feive^tJon is 3, 1. Ib^ f??.?- 
dibydrotetfabenszihe, 

20 Tbe ^sl 1 l>i:m!iliydrofeiTateazme used .ia the kw^tiaa msy be iji substamlally 
pis'© fotats foi' ex^tple at aa feomme puat5^«rfgrMte^ K>%j typl^Jdiy greater 
thai! 95% atJd more prefer^My greater th^ 98%, 

The term "isameric parity" in the pesetst ccmtext refers to the amotmt of 3,lib-c&~ 
dihy<kotetel3e.aarf3ie present reiative toifee total amoont or coBeejiitatloii of 
25 dihydrotetrafeenaziiK- of aU isomeric ibims. For example, if 90% of the total 

dlhydtofetmbeaazine pteseat la tlie caKipo&hioa is 3,1 lfe-ie&'»d|feydfotetmbeBa4»es 
tea the isoaie^c pisidty is 90%, 

The I Ib«ci?~(ll hydtot^bepame used m tbe .kiveatloa m.&y be m the fonn. of a 
composition vsMch Is sjibstajstlaliy ftee of 3J ib-j>-^j3^dihydmt^^ 
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prefetafoly containing less tJsaa 5% of 34 lb-ifr<»>»^-4ihydspt«^be«azu»e, more 

p'«fmMy less tlm 3% of B,^^ 

fess &aa 1% of S,lil3r^mm-d%dmtem^ 

Th» term *%\ Ib-cfV as xjsed herein jaesas iimt the hydrogen atoms at tlie 3- ajid 
5 1 lb~positksns of tfoe difeydrofetrabenadBe stmotore ate m tfje cis relativs 

orieatatios, Tbs IsOmeTs of tbe bweMiori ars tberefors 80m|K>tm4si «f fe Jfewi^a 
(1) aad. andpodes (mimir images) iiereof, 




'Them am four possible isomers of dibydroieixabeRaains bavisig tlie 3 J .1 b-c?,? 
16 cosiligumtion and these ate tbe S.S'^SS'jUbi^ isomer, &e 2R.,M.l IhS -ssomer, tbe 
2 A^j3i% 1 1 b/^ isomer axtd the 2S,3R, 1 1 hS komer. Th.& hm xsimmmMm been 
isolated ami cbarjictsrised aM, M atiofesr aspect, the invetttioBpmvides fedb-idwai 
Isomers of 3yl I b<?jr~?iiliy#ot?t*aBe^ Is? pardcuij^t, the mvendoii pm'iciss: 

(a) the 2S:^S^1 IhR wiimm of 3^1 lb<fe-(0feydmtetr«ibea8?ape havwjg tbe ifomiuls 




Ob): 



CH30 




H'P L,.H 



(ic); 



(4) iie^j3j?,Iiia!S'isoiji,e^^ fotaiula 




JVefeed isQsisrs ate the ds.^otptatbjy (+) isomers, 

A paitici^tariy pmfetreii is&mer Is isGjBer (la), ie, the 2S,3S^llbM. isomer of 3,nb- 



1 S Withoirt mipiying aay partk-iilar afesDiuts co»l%umtioa or Mersocfeeiriisttyj the four 
xiovelisDaiers may be cfeaisctei-imi as fcsMows; 
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Optical activity m measwed by ORD (siethanoi, 2rC): kevorotatory (-) 
ill %es;txt3m (KBr solldX ^H-l-^^^R specimm (CPCla) aad ^''C'^MR speetcuja 
(pDQ§ Buh^^My as d#sepl5e4 ill Table I - 

Optical activity as measored by ORD toe&aaoi, 2PC): dsx-trorotatory (4-) 
IR Spsctrutii (KBt soM). ^M-NMR spsotrma (CDClj) ajid ^*C-NMB. speclri.JBi 
(CDCI5) Sttfestaa^slly as <l©is»ril>ed la Table l^md X-my cjE^'Staiiogfa|>& p^ope^^^ 

Opiical activity as measured by (iViedjajiGsL 21'^C): dextemtatorj-' (":-) 
IR Speetriim (KBr solid), ^H'~Nlv01 speetximt (CDGI3) aad^^'C-HMR speetmm 
PDCil) substoialiy M described in Table 2. 

Isomer P 

Optical activity as measured, by OKI) (met'hajiol, 21 *C): kevorotatory (-) 
IE Spectf laii (KBi: solid), 'H-NMR spectrum i<D<^i)-M4 ^"C-^iMR sp^st^ura 
(CDCIa)^ siibstmtiaiiy as des^^ in Table 2. 

ORD values for each Isomer are given in. the examples below but it is noted that 
such valtKs are given by way of example and may vary according i« the degree of 
parity of the isomer aad. the itvllueBce of other yaiiables such as tempexm«j;e 
fiBctmtioTis arid the effect*? of residyal solves^t male^:ules, 

The.ermijtioDiers A, B, C aad D may each be presented in a substatrtiaily 
enaadoxaerlcaily ptmlms^.ca: nnxtur^s wife oiier gpaniioffiers of tbe inyentioo- 

liss tem>$ *%sajitionwle pim^*' and *'esss5tiomertca% pure'' in the present amtsxt 
refer to the amomst of a gi>m SMUtioMer of 3,IIb^mHlillydrofeteb^^la|ille pi^eat 
relative to the total amount or conceniravioa of dihydtotetmbenagine of ail 
etiantiosierio and isomeric forms. For example, if 90% of the total 
dihydrotetyabenaKiae present In the cornpositionisk the fern. of a single 
emntiornefj then the eaantiomeric purity is 90%, 



n 

By way of exaBipie, m each aspect and mibodiment of fee mveMirMl, escit 
jli##i)ii^-eit!^#(>me3t-seiect«Ki &om Isomsp A> B, C and. D may be present ia m 
mm^xim&dc of st lesst 5SS^ («,gv at tel; 61)%* 75%, $0%, 85%, 

S ns«: isom«ts of &e iaveiitioa may also be pis sented in the Ibrm ofmistees of aw 
or more of feotners A,, B, C md Smk mmi\m» may fee r acesiic mixM'es or mm- 
sacemk Mktus^s. Baawaptes of tacemic srlxtees mciude the racemtc mixtvire of 
Isomer A m4 Isomer B: a»4 th& i^smk .mktiae of Isoaier C md Isobw 0. 

dihydrotetraNp^me and its issomerSi mpludes mtl3atj Its !s;G|5e ftot^^o^^^ 

base of the dihyfet^rabeija^sije fctit its ssll^, ais^lM add addMoa 

Far^mlar acids j^omwl&h the 8a4 additlda salts as^ fonaed aiokde acids liavisg 
15 a pKayaiae of les& thsm 34 sad mote ijsuaily than 3. Fo^ ssxastiflej the acid 
addition: salts cati he fomed fem an acid issymg a. pKs m ih^ f ang^s :f?biti -J-3,5 to 

Psefeod add addMoti sate inci»de fe^ acids swh as 

metha»ssM|3(hon.te ac.ld> etlian«snl|i&oiii6 acid, benKette sftlphoaic acid* tohime 
20 Mphonie acidj eam|3hOy stdpbonic acid and napMhalme sulphomc acid, 

Oiss jssaticniar acid fora wMdV soid addition s^il^ may bs formed Is 

AtM addi^on §&1te can be prepared by the methods described lierem or 
cGsmaitional chemical methods such as the methods described m Pharmaeeutlml 
25. Saks-: Properties, Selecilon, and ?/s«j PvSeinr lefe StaM (Editor), Camllk O, 
-Wmmm (Edito4 ISBI^r3-^0639.O26-8;i%rieov8«^ 3Sg pges, August 2002, 
Qenesaliyj spch salts he ptpared by metfeg the fee fease forin: of the 
cotsspotH^d ■^'itli tli^ appropriate base or aoM m wate? or Is a» organic sdlvent, or m 



a mktuie af tte tx^'o; gftaenillYj soijsqueoijs media sw-lj as etiier , efeyi acetaiOs 

Tlis salts i\m lypic&lh phami^aceutlcally sccaptabk salts. However, salts t\M are 
Botplism&cesticaily acceptable may also be prepared as ktermediate forms whkh 
•5 amy-^to be con verted into pbanaacemicaily acceptable salts. Such noii- 
f barmaeeatlcalljf aceepfeble salt fofitns also Ibim part tfas is¥eation< 

&s paction of a eotppomid of the foiaaula (?D: 



mtk a sfie^gept or pagmts snitabfe for hydirati^g^ 2p*doiibl^ boiid to tbe 
com|K>w>d of formula, (tl) aad tbsreafksr ^ivtee required separatpg and isolstkg a 
desired dlhydKJtetmbesazii^^ Iscansr fmm 

Tke- b^^dratiott of tfae 2s3-sio«Me boad can lbs earned otjt by hydroboration iismg a 
tS botane reagerrt: such as dllxstane or a bomie-^eiier {e^g. borane-'Mf ahydroferan 
;(fllF)) to giw iatermedta^^ ha&m s.M\i0Mhw^ by oxi#tloxi of fs.e 
aikyi BoraBe addtiot assci feydmipis in ^« psesescs isf a base, ll^e iiydric>botis£50B is 
typically carried ont in a diy poiar »o«-proM8 sohesig smk as a» etbsr 0,g. 
um^i\y M: & m!ii--!d^^^^ for example rodtsi tsmpeMiire. The boimi<s>- 

20 alksBs adduct is typieafly. oxM^sd "vvitb an oxidising agant ^fjcb m hydmgea 
peroxide m ptesenc^e of a batge pr0i'idija| a sonroe of bydroxid^i ions, sncb as 
a^Rmom^KB bydroxide or an alkali mstal hydroxide, e,g, potassiitBi bydroxide or 
sodium bydroxide. The hydroboraUon-oxidatioa-byikolysls sequence of rsactloris 
ol: Process A typieally provides dibydrotetEabenasim isomer iii wbicb the 
25 hydrogeii atoms at die- 2- said 3-po&itloB^ Imw &tmm rfatlw ortentatloii. 

CompOBsds of the ferm.«la {11} can be prepared by red-uetlon of tetrabeaaxms to 
giYS a ditedrotetrabenazine tbiiomd by diihydration of d&ydtoteiTabefiazme. 




m 
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. Ksductioa of iie feltabeBaxiBe can 'be accompiishsd osiog aB alumMum hydride 
f eagast such as ii^itim. aluminiam. liydjMe, or a borohydride reagent sucli as 

msmpl&mn\kyl hox<MyMi&Bmhm MMmxM-seti-'WM bofoHy^side. 
S Afelath'oiy, tM redtictscm ate|> cast be efetedusiiai ibt 
exampie over s ^sney niekel or platls^m; odd© Mtalyst. SujteMe c^MxtioM ibr 
j»rfoii(»kg th^ ^diictioii step asie describi^ iij Mors 4etajl feelow or eaa fee &imd m 

id Bess&iise ths te^rabemKffie assd as tfee stiau-tkg Matmal for tii« refctioa ;reac6.0M 
typ-icaMj' aiBiKM^ of the M and SShonms (i.e. ^m^^-tetralbsstazms), tfes 
ditiyditjtetxabena^sm^ foxrijed by the jeduetitta step vMi hss^'&^^ $&m& tram 
configiimtion 8t><)«i tile 3* aM lib positions and xvitt taks the fdnn of oBe ox'itt^ 
of the kmvm dih>dix>tetrateairMe i^omer^ sll6vi?it in f i^srs 3 Tte Procesis 

I S A may iavois'e takiag the knows isomers of d^bydroieaal^si^a^iBe, dsliydrstingi 
thsm to fomj. the alkene (IT) a»d then "rehydrating" fee alkea« (11) mmg coudltloBS 
that gi;^e ihiftiBiiwired jrsspvef <;?^ dl^^S^toteltabe^ isosMep of Ifee iimsEtloa 

Bahydrstlon of thes dihjfdniijfefeaj^^ to the allfSBS (H) can be; caMed out misg a 
variety of staiKlaird comHlioBs for defeydratiag alcohols td Mm alfeehes^ see for 

|0 example J. March {idem) pages 389-390 md refences thesem. Examples of sijch 
conditions include the use of phosphot«s-based dshydrstiiig agents such as 
pbosphoras halite orphosphoms oxylialides, e,g> POCI3 and PCI5. As sn. 
sltoiative to direct debj'drdtioaj fee hydmxyl group of tlie dlixydrotetmbenasdae 
:cm.-he cojiverted. toaieaviirg group L sueli as MIogen (e,g. chionBe or btomme) 

2S and theni SBl>|eeted b eotidMoks {e.f , tiie p^eseace of a base) for sslinsinating H-L, 
Coaverslos of the bydroxyl gsohp to s hatid^j saij. be acMsved. lisifig nretliods well 
MowE td ttie filled chemist, tbir exsmpte by rsactkm wldi carfeoti tetracModde or 
carbon fettisifemide at presetifee of a ln?afeyl or tdsxfl phospMiic sitch as 
triphenyl pfcosptoe ot ttibutyl phospMns. 
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Th« t$tesbe»ame used as the starlisg material for te tedaction to give ths 
dilsydrototrabeBS^iae cm. be obtamed commes^Mliy or caa ^< syafeeaised by the 
described m tlS CHo&gtm^Ia Eosfee). 

Asaotijsr process (Fmcess B) for preparing & dihydro tetml?eas2;iiiev of the liiveaticni 
5 coitipmss Mjfo|ectjng a compoMd of tiie femila (Hi): 



to cofiditions for risig-opeaing tiie 2,3-epoxide group in fee compound of &e 
tMKisIa pi), aiid tiisi-eatter vvhe3» jsqyii-ed separatiag asid isolating a dsssirsd 

1 0 The ring-opemsng cm be effected in accotdaace with kaowa metbods tsr «p<33sl<b 
ii%:-!E^m«§s. ,l-k>wev«r, a eurrently preferred iwetbod ofrlag-opasing the epoxide: 
is reductive rmg opeaing wMck cm be achieved using a reducing agent such as 
borane- nil'. Reaction with boraxie«lTff cm be cmiai ouUfj a polar ao»-protic 
solyeiit suoh m ether («.g, ietrabydn>fa.ra«) usaaEy St ambiest temper&tute, the 

15 bomie eom|!>lex^ thus fi)naed being subssquentlj' hydrolysed by hsadtig the 
fjresence of water asd a base at ths t^&m tempemture of the soivest. fmmm B 
typically gives rise to dihydrotetfafeeiiaKme isomers iiiyrfiiditlie liydsx^^ 
the 2- ssd 3-pcisitions issve a tsl&Hm otieKtatioB, 

The epoxide compound s of the ibrmisla (11) oan bf prated by epoKidatloa of as 
20 alkese of fee foids iila P) abow< Xbe ep05s:i<ktldS rea«rtioB cau be oaja ied oat«sfl»g 
coaditlotis aid reafehis well laiown: Iss: the skilled chmis^^ see for exampis J. 
MaKb CM#?ji), pages and tefcjsijces therein, Tj'pically;, a peMcid: such as 

^p^af-chMrbp^'bea^^^ ^mktdre i3f a pet^acM asd aferthet 

oxidising ageMstMjfe as pei^oM^^^^^ asM, mfey he hsed to briag abd«t epoxidatloai 

2S \^ieij the sta^liig Matm^ A aud B above ast- ffi33;;tureg of 

etwitlomss'S, tbes ti^e prodtsets 




I ^ 

H 



(111) 



W 



mmioxmir% for example rac«i»ic msxlases, possibly togeil^ -with 
diastereoisomerfc- impimtfes- pBWMed be removgd by 

taclimqijes sttck as eiiromat«grspiiy HPL€) ^jd lae ia#vidMal e»a«t»ers 
be sq^ated by a %wlety of m«iieds kapw to iskill«4 eliemlst For exsmple j 
S ttiey caa fee sopaf a^ed fey jsaans oi; 

(I) efeiral efemmatagmpfef (^komatogmpky on mHtdmppmt); or 
(H) foimkf a salt mfe m ajsfeOy ptire cMml aaid, seijayatiag tlie salts «f 
tfee two diasfeeoisoitiets fey Pactional erys^tlisailon mM ^m. mhmmg %e 
dihydi'ofeS'afegaazme fmm the salfc or 
1 0 (ill) fomiing a derivative (such m m ester) wi& m op&altf p«re diirjsl 

dedwtising agent (e.g, esteriiylxig agent), separating fee resulting epimers {e.g. by 
dm^matogTapl-iy) and #ien conveniiig &e derivative to tiie difeydr0teirabenai«ne, 

Onem#idd of sepamtiisg^^ of eaati^cjiaeis d%tahied from eaeii of PiKJcesses A 
and B, jj^^d wMch feas ten fo-uad to be psticnlatiy etfectiv^ is to estmify the 
15 hydroxy! group of the dihydrotetrafeeaaziae with an optically aolive ihxm of 

Mosto'$ asyd, sucib, as tiae (r^) isosser skj^iyn below, or m active .fcups thereof: 



Tibe fSis-uitlag esters of the imo epantioiaers of tie di^drofeen^me san then be 
separated fey ehromatogfaphy (e^g. HPLC) axid t&e separated e^er$ by-ilfoiysed 

the rndtvidiial dibydrofeeai^me isomess x^^^ a basse s«eb as aa alkali lae^l 
hydroxide (e,g- NaOB^ a polar solvent saefe as metfcanol, 

A$ M altemstiw to i^smg misitin'es of qsaatiom«rs^^a 

ffocesses A and B aisd tlien carryisg otit i^aratloiit of ei^atiomm sahasquestly, 
processes A and B eaa each be earned oM oa smgle^^e^ 
25 leadhig to prodiissts m a single eaaatiottier priedomfestes. Sl«gle eijaBtioeiers 
of the alfesie (ff) oso be prepared by stsl^eating RR/SS tetrafcePa^iPe to a 

st£5£'eoge!ective reduotioo. lisiug li thiiun tri-sifc-bulyl feorokydride to give a mixture 
of SKR and ESS eBantlomers of dlhyd;-ot^.raben3Jgine, separating llie maotiom^ 
(e,g. by ftaotKHmlsrystaiilsattOB) and ihea deljydrat isg a separated siagle 




enimliomer of tlihydrot^iabmazme to give predomimadv &t 
mmtmmm Qfi%§ mmpomid of jtemta Ql). 

Proessses A aad B are- iilustiMed m mojce detail, Wew ia Scl^emes I aad 3. 
respectively. 

Scherne 1 



m 1 




H OH 



1 




H p 



Sefesme I IlkstrMes tlie pfspam^oij of m#¥idtiai difeydroMrabesgMgrn© isomers 
#tao|it.ed to lie 2- add. 3-poMtios)s^re attjinged fe a Matl^e 0^^^ 'PilS 



8valla& tetjiabeBa^me (W) x^diicfe is s meeisie mmtore of tli© BB. Md SS optieal 
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isomers of tetrabsas^as. In each df tfse RR a?>a feomets, ihe ijydmpB sfems at 
#i>g 3- smd 1 Ib-fjositioi^ sum arsa«ge4-# ^.^ms- i^tive orientation. As an 
#ti^^ive to um^%ii mmsmmMW mmMik mrnpmM, mx^mmdm can be 
sy»4esised acconlij-jgto &g fro8e#^^ described k OS patent aiimbe?2,i30j993 
5 (seis i» pgttlculaj exsaipk 11). 

the ta«emic mixture of RR md SS teti-abenaxiise is reduced using ths boroliydKMe 
teduciiig agmt liaiium t)El«se«?«batyI bomhy<bMs C'L-Seiearid»'') to give a mbmro 
of tlie kn™ 2S,3il,nbrsM^ 

10 stericaliy demaiMlag L~SelesMds as #e redwitig agent ratser tMii 

sodiiJm bofohyMde^^ of tb» EBR and SSS Isomerss of diliydixv 

tetrab0si85sm« is sEiiaimi sed m suppsesised* 

111© d&ydrotsts^bsii^ne imm&ts (Y) m mmUdvMt a deiiydxatiiig agent Bwkm 
phosphosus pelitasMoridfe in a tida^ptdtic : solvent sucfe as « chlormated; hydrocarfeaE 
15 (fe sxaiapiie cMoroform or dicKloxometbafte, preferably diellorcsmetbane j to foaa 
)3iii^ti3raM compoiiM (P) m a |>air *?f mntidmej^, oidy the M-mnm&xmm at 
yM&h Is sbowii k Schemsis, Tb<? #iiydratid^ re^eiibnis typicdly samsd mtat 
a tempeptm-e loweic tli«sj.^?^^ tempei^turev, f# exNi^^^^ airbiind O^S^G. 

20 genisrats ihss dihydmteimbensadas (¥1) md its lidtroy irnag^ aattpbde (not 

shorn) In w&b tbe bydrogen 0om at the 3- md IXb-posi^oM armig§d in a 

Mative onenta^oti; apd the hydixjgen atoms at the 2^ and S-pOsMdJss ate 
arranged in a /m*?.? relative Qrieni^tion, Th§ stereoselective rehydrst^^ is 

accQmplkbed by a hydmbomtlos procedure ?jsi?jg feomae»TI-IF at teirabydtQ&raa 
25 (THF) to form m jtrtermedtate borane complex (not shown) which is thm oxidised 
with kydrogeii peroxide in tbe pj^scrwe of a base such as sodiimi hydicsxide, 

A^i kitial pttrliifeatloxl step mm^^ 

|5n>dbct (\0 bfthe febydrMon^m^ as a mixtm-e of the S^'i^S^S^l ihM 

md 2RM,i IhS imm&m of which oiuy the 2S,35, 1 IhR imsm is sfeown la tbe 
30 Scheme. la order to separate the isomers^ the mixtwe is treated witti R (4-) 
Mosljsr's asI4 in fe? |!reseB<^ of oxajyi chloride and dimethyhnninopyddiflAS 



(DMAP) fc. dichloras^i^ajss to; give « pair of diasteveoisomsrk esters (¥11) (of 
wMeb OBiy oae dmsteresjisomer is sliows) wMcli caa tfam be sepai-ated Bsmg 
HF£d, The sjK3ivM«ai estsp mxx tfcea be liydrolysed usiBg m alkatli aietaj 
Isydfoxide smb. m wiimrx liydroxMe to gh's a singis ispij^er (¥1). 

5 U a vsfiatian of the sequence of steps shpwa ia Scheme 1, followiag the redmion 
of M/SS ietebemxim, the issul^miixtoef-of ^^<»ej^of the 
dihydfOtBtJ-afemagssie (V) ©aa foe sejjarated to gm? tbe mdividua! enaatiomers. 
Si^ar^tion can be csasne4 dm; by fcimmig a Sistit with a ohfeal aeM such as (t ) or 0 
etophca^ulphoiiic add, sepaiBfeg Mis ysMting diaste¥e0i$Qme)^ % fectiopal 
10 crys^lHssion give a salt of a siagle ejisatiomssr mi then rekas«ig this fe base 
ft6m the salt 

lite ;^eparate4 dehydfated to give a smgle 

^asaniomer of &0 aJkeiie (11). ;3«b8s0eM fei^j?#ato csf the alkene (E) will then 
g|?e predomiiiatitly dt 0Kci^^ 
1:5 diMrotetmbeiiaxiiie (¥1). Aa ad^i^^aatage of thiis^am^^ is that it doss not tm^lm 
ikQ fQm0.m of Mosher's acid esters #d the^^ avoids &s chroaiafesgrapMc- 
sqjamtJos iipicaOy used to sepa^^ 

Sg^5e05s 2 lilusJiates the i^araHea of i»di^^idiial dihj^3sx^sl3#s^3^j^ jsmaers 
havhig i^MMA IhMmdWM^ 11^ coBfigujatiohsm which lij'dj-ogen afoass 
id attaclied to tlie 1- a»d 3-positiQas^e arfaaged jh a seslative otient^tlo^^ IMs 
imotioii seheme koludes f rocsss Bdefeed above. 
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Scheme 2 



- - 1 



(IV} ^ 



0«H 



(V) oh 




2P8A 



mm 




reflux 



R-<4)-Pos,hsf s sold „,j , » 



mi) 



H OH 



CH«0 




(VJH) singte isomer 



% Scifeine 2, the wusatttmtM comppiiTii^ (II) pod«e«d bj? reducing tsfebejciayM« 
tp giv« the 2S,3R5! IbR; and 2E3Ssllb$ kpHisj:^ {¥) of liifeydr^^ 
dehyds^tlng Avltfe PCis in die laaam described above k Ss;heme L However, 
5 mstead of safejegtaig tiie compoiund (II) to hydsxsljorjjtioG, ih& 2f$'Sovihl& hmdm 
cosvsrted to aa eposiid^! by rsa^tli)^ mth j^je/i^-cMompsrbes^oic acid (M 
and percMoric acid. Tfce epoxklafcii reactloa k mmmiutlf carried out m mi 
alcohol soivsxit such as iBefeajJol, iypkially at axoujM roorn tempsBrture, 

Tfee epoxide (Vn) is tfedB sufei^ot^d torn rediictiY© ring openirig tssiag bomi^^THF 
10 as an eiecl3x>pMHe rsd«ci»g agent to give aa IntesBisdiate bo^aie complex (aot 
sliowa) -wMsk h^immidimdmki. cleaved wi&lsydxogea peroxide ia the preseace 
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of an, sllcall s«sh as sodium hydroxids to give a diljyilmtetmbenaxlae (VHf) as a 
mkturs of fee 2i?35; 1 I M asd 2^3,^4 I tsS isomers, ox which a»1y tlie 2^3^ 1 I M 
is gfagwti for smplltaQ?. TfieattE^ of tjtemi)ctes of isomers (Vllf) with 
Mmhs^^s mM m the presence of oxalj^I cMojdsIs? and dMefeyltuitmopynfee 
5 {DMA? } !»; dieHopj^etfea^^ 8 p^ir of ^spimenc este 0X ) (of wM# oMy 
o»d sprnxer is sho'^'n) A¥Mcfe caa Ixm by separatsd by cfemmafefgrapiiy md 

rsMon to Scheme 1 < 

10 T^aboa^sme exerts its thstapsatic eM^cts % inhibiting the vesicular moixoamiae 
timispotter ¥MAT2 k the bma s«d by kihlbitiag hoik pm-symptm aad post- 
synaptic dfjpamiiie Tece|>to0, 

Th» novel dihydxotetmbeuaKiiie isjomers of tlie inve!itio» are also inhibitors of 
VM,i!t'2, -mih Isomers C and B producing &e greatest degtee of Hiiiibitioa, like 

15 tetmbenazine-j the coinpotsnds of the invention: have only a iow afHtiity ibr VMATI , 
the ¥MA1' isdfoOT tbiuid Isi petlphsf ai tissues and soitie eadocriTie ceilsj tbereby 
kdi«?8ti53g Am Siey steld not pfodiice side effects associated wltli rescrpme. 
Cokpowids C asld B esMbit no mMbitoty activity a^iMt^i^^ O-^melhyi 
tras^iiejs^e (COMl}^ kondaaiih^ oKidsse isofom^;$ A aadB, and 5- 

20 hydf ftjcytryptamiifte isofeirms I d fad Xbx 

Surprisi%iy,:isomef x C aad B afe show a reiaarkahle scparatlofl of yAMI'2 afed 
depamijte xeeeptor activity m that sithoiigh th^3f s,te highly a;etiYe ia hladiii^ 
VMAT2j bptli sompotmds exhtbit 0TII3? wsak or wts^xfeteM dopMaiae yeceptor 
hitiditig activity aed lack BopssiJitie Irampojter OATl bmdmg seti^ty. In fact, 

20 mms of iie isomers cxMhltsigBli^^ $Bgge§;ts ^Mtbe 

compoim^ls aiay lack the dqtpam usergie side efett^ produced fey t^^^^ 
Isomsss C stid B ars slso elsfeer weakly active ormaetiye as iahibitoss of tlie 
afeaergic reoeptots aad tMs suggests tfeai the C0mpouKds may kok &e adimergic 
side efibets often ^nOTMersd wUh tsirabeaaxine. It? feet, ia locomotor sfejdies 

3 0 c axried- out oa mis . teti'abeiwiac exhibi led a dose relaied sodath- e effect, whereas 
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BO sedative rffests were observed &liawi% Mmimstratios of tfete 

Fmthmmre, both Isomer C ao^l Isomer B sm pttel; bbibitors of the seiotoiiia 
teaspcator protein SERT, fch&Mba of SERT Is one mechsnkm by wMch 
5 aatidepressaa^ mah as fiaoxe^ne (Pmzac€5) exert their therspeiJlic sfects. 
f l5@refe, tite ability of Isomm C a»d B toii« indieates feat &sse 
kemiers aiay act as siaMeiH-^smts, m amfe^^^ fei" wMoii 

dej^ression is a well xecogms^jd side efBet 

Isomer B Ms been tested i», a traTisgsmc moi5se model of Fiuntlngtoni's di^jease mid 
10: been Jiliowj to arre^ the pxsgrsssioB of a nun^ber of smptoms of Hmingtorr s 
dis«^iS0s inolsding l«voIufttaty BKwemests such iEvoluxUmy diorea, tremors md 
t-mtckeSs aad detenorstios ia pit On the basis of the studies earned out to dates i t 
is eu'vi^aged the efe-di|ijfdi?btstr^betia^ae compoMds of the myeiitioB wSI 
tiioreforei be ussfijl m tbe treatinont of H^mtii^ disease, md m partieijiar im 
is an^stuig or; sio>w«^^g4o"vsm. the jjKigressioa of #e ^iseasei or for ms i« a 
pmphylac^cs maaner to pEevent de\'eio|j.m9lit of the diis^sse . 

X&e cGa3|>0!mdsf mil gew^y #mi«iisteir<5c! to st si^jeet m nwl of sucb 
admitdstfatioa^ for example & b\stoan apivbai padetit,^^^^^ 

Tbe compo^mds will typically be admimstami.ia^araotajts that are tberapeuUcally 
20 or prj^:^xyiad:3cally imM md wMob genstdly are no]>toxic. I&wever, in osrtJik 
situatiomj, tfee bea«sits of ads>i»istedng a dlliydixjte^^abenadne ooiapownd of lite 
invention may outviifeigiii tfee disadyaptages of any tojdc effects er side e^ecfe, ift 
%^#eb oase it inay be cojxsidere4 dews.hie to adnjiiiisier com|)o«»ds ssi aino^sirts tMt 
8fs a^oeiated with a de^ee of toxteity, 

25 A tj'pieal dally dose of the eojupoxiad can be to 1 000 .mg per day, for exam pie ia 
tihe range frtJia. 0A>1 to 1.0 mlH^I^^^ body x^v^lgfet, mo3?e 

asuaily tell 0.025 nHMifattis to 5 miffi^^^ per klio|mm of body weight, for 
e^sample tip to S »tiiK|tams per kilograni of bodyweiglit^ aad xmm lypicsliy 0<1S 
Biiiligjams to 5 mflligr aras per Mlograaj Of body welght althougb Mgbsr or lower 

30 doses may be adamsstered where rsipired. 
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By way example, mMtial-staAg do^ of O mg »5ay be administered 2 te 3 
times a day, llie dosage ca» be iacreased by 12.5 mg a day every 3 to 5 days until, 
the maximaltotetied asid efeetiye d<^s§ u readied fe the indmd^al as detei:mki$d 
fey tfe.e jlJi^sician. Ultimatelyj ih& qus»|itjf of cojapomidadmitustefssJ wil M 

treated md tli.e isstapuik benefit mid the preseaqe or absence of sMe efets 
pfodueedby a givesttesagc! rsgim^^ vM be aitks di$cretioBof pbysklaa. 

The diliydraletoibeiiaxme compounds are iyf ipa% adMialstered is itsibjrm of 
19 phammiseudoal compositiom^ 

The phamaceutical eomposMoM ess ta my fom sutlabk for pareatem!, 
topical intranasal, intrabronchial, ophtbaimb> otic, rectal, snrm-vafi«al, or 
trajtisdermai sdmmisftntion. Wbete tbe compositions are intended for pareiiteral 
adraiaiste^oa, they caa be lomiukted &r irtevenous, mtmi».U8cukr, 
15 iatejssritoneal-, subettiaueous adniiais«i:a.tio8 or ior direet delivery kto a target 
orgsji Of lisps by iajsqios, irifasioa or olfeer me^^ 

&armaceytical dosage fbnns suitable tor oral adaambtration inctade tablets, 
eapsisles, caplets, pills, lozenges, syraps, solutions, sprays, powders, graiioleSf 
elkira arid suspaosioas, sobiiBguai tablets, sprayjj, wafers orpatelios md hmml 

FMoaacsntieal compo,sitio.«s comaimag the dOiydrotetabensmn% eompotiftds bf 
tl» iaveatioa os:o be Ibnmilsied iri accordance -witii known, teclmiquss, see for 
example. Remington- s Mwmaoeutical Seienees, Msek PnbiisMag Compapy, 
Eastoa,PA,USA, 

25 Him, t-Met compositions cm cmtmxi a «»it dosage of active compomsd togetlier 
with an inert dilaerd or carrier sscb as a jiugar or sugar aleobol, e.g.; Isctose, 
sucrose, sorbitol or masaaitol; andfer a non-sugar derived dflasait suoli as sodiiro 
carbonate, calcium pliosphafe, tale, calcium carboEaie, or a cellulose or derivative 
thereof suoh as methyl edlxtee, ofcyl eelMose, iiydrosypropyi raofeyi cellulose, 
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and starches such as com stech, Tabtefe may also contam such standard 
mgiecikixts as Mndiiig sM ^mmMisg agents s«eli m poiymnjlfyxtaikhw, 
4kiutQ^mtn (&g< swellafefe exossMced polyMess such: as crosslMked 

5 ^mihBxm% mitioiiidaats (e,g. BHT)i bul&riiig agents (im emmph pfeosj^bste or 
dtmte kdfei-s), and effm stents saeh as dtTats/fefcartsomlo ms^tum Stiefe 
e>^0|pfe3j^ aye ^'s^ell kaGWfi aad do oot iJieM to be disciisssd m detaH 

Capsalfe femijiatiotes may be of the ted gdada or soil gektm 

10 0aa be formediijom miimslg or jplaat derived eqiu^alfetits te^f, 

Tfeo solid dosage fesMs (eigV; taMeiSs e^psuJes etc,) ««3a be coated m: im-coated, but 
tj^icatty Mv0 a «oatl»g, for ejia^ajsk a ptrnteotlve €liti coalaJjg (e:,g. a vrnxm 
vasTxisIx) Qt s teles^ a^KtsroillBg ooMng; 'Th& m&tmgip.g:^EuMi$i^^^^^ 
pdiymet) oajt fee designed to rsli^e tbe aeiive comjK^ijesxt 4t a de^ijed location 
I S within die gastro-mt^tmal ttsct Tim% tbe coMifig can be seleclssd so iss £0 degtade 
usdsr «sitajn|0 coai^^ :vvildna the g9strpki0sfc4 t^ct, tksr^by selecfeiy 
rdease the compound the stem ox m dse iletmi or duodeaimiv 

Instead of, orJii additfoH to, a cossfegf tbs drag^^^ 

com|)rismg a release controiHsg agent ht example a reli^s^ dskymg ag«Kt xvisioh 
20 may be adapted to selectiveiy retee tfes compoimd mider condifions of vmymg 
acidity or aMimty m Sie gaMromtes^^ Altemaiiyeiy, matrk matm^ 

or tefeasei«tatdmg ooatAtJg eaniake o^m erodible jsolyMer (e.g, aMaleic 

aafisyddde pol>'nier) xvimb is substaMlaily con&tioiJsiy erodsd as fee dosage form 
passes tlH-ough fee gastroiatestijiai tract 

25 Coaipositlons ibr topkaJ use Mclsde omtJiie»tSj creams, spmpj |)atohe% 

liqffid drops md insierts (for ejj^diple ifttsraoswlar jf^^ Bmh oomposliioBS eaji be 
fdimtilated in aeoofdsace m& lasowsi aiediods. 



CdmpsMoiig for p^tmt^M admi^ typic^Jy pres^Med as sterile 

aqueoiJ^ or 6ilj mluimm or tmo smpssimioss^ or may l5e provided In feiely diyided 



Sterile powdof tbn« lc« amM»g exteMporaaeousiy wilh; stsjiile waisriof 

Examples of ibimdatiaas fe rectal or ifttxa-va.gmal admiab$tatio» lisolmfe 
pessmes and suppositories wMclimay be, for example, formed fipia a Bb&ptd 
5 mauMabte ar wa3s.y sisaterM coBtaiaiJ3g thp acttv« oompomd, 

CompositlQ«s fer admMMmtiM byiskslatba may^ of iufealaWe 

po%vde.f eotupositions or liqisid or powder sprays, md cm be atiiHiriistotsd in 
staMard form issing powd^Jf inhaler devices or aerosol dispensing devices, Bmh 
devices ate well known. For adininistratlon by inbalaiioo, the powdered 
10 fomndations t^vpicaily comprise tlje aolive compoujid togeiiier m&i mixmt sold 
pow#red Moli a!> laotdse. 

llio compounds of tlio Invemioas will generally be presented m unit dosage totm; 
and, as suciv will typically contain sutBcient compomjd to provide a desired level 
of biologkai acdviiy. For exajyipis, a fbniiulafloa iates^ded for oral adminlstratidn 
I S may ciWtii^T Irom 2 milligrams to 2(K) milllgrarns of active iagredictit^ more usually 
iTom 10 laiOigrams to iOQ B^iiHgrasssSs fes «^ismplSj 124 mSligi^^MSySS millgsims 
aiid SO milHpmt.^. 

''Oie active compoimd will be adoitnisvered to a patient in aeed thereof (for e:^ample . 
a hnmais or animal padem) in an a£uoiMi,t SBtlloisafc to adiieye tlie desired 
20 tfaapotitio effset 

EXAMMS 

Tk^ MlowiBg s:oii-Hmitmg examplesifiMstj^^atellie synthesis md. prep^srties of tfee 
dihydf otetrsbeRazine epmpo^ij^ds of the isrveiitioa, 

1 A. Red Bstfon Qr.RmST^m hmMm 





H OH 




IML-B&h&ind^® miskstj'ko&smi 0.3$ ml, 135 mmd, 2J7 eq,) vvas sMed 
siowly 30 minutes to a $ttn«d soMsos of t«tyab«n8zis« MM/SS ra^emate (I I 
47 nimci) i» ethand (75 ml) and tietrahyife'oltjmi (^5 mi) at 0 **C. After addition 
5 was complete the mixtui* was stitred at 0 ''C iW 30 mitiufes; and iken ailovved to 
waran. to toom tmip&tmm> 

The mistnre was potirei Q»to cruste<i see (300 g) iand "water {1 00 ml) added. Tfe 
sc>iuti0ii was extracted with diethyi etilef {:2 x 200 mi) aiad the comfeiaed et&eiJeai 
extracts washed with water (i 00 mi) &M p&t&y dried over ajihydmus pitss^iBin 
10 caifcoimte. Dryitig "was (soiapietsd using aiiliydroi^ ma^sesttim snlphate atid^ after 
Stetfoi;, tiie solvent wa^ mmi>\'^ at rsdw^d pr«sssnrfe (slii^lded from tlje iight, 
batitteisjpetatip^ <2 yeH<>w solid. 

llse s0Jid>w 4^Tled^W^^ "Q) Md iBteirM t<> aiford a. 

*Mte pdwde^y sdiid (12 g, 

iS IB. IMif dratkm of reduced Tetrafoenazifle 




H OH 



PlK)S|>h<M)f.is peBlacMoride (32.8 mmdj 2 J eg) was ^Mad is portions ovesr 

50 mmute to a stirred solution of ^''^Bced'i^$lxa|»^a2iBe product Srom Example 

eampMe, reaeMoi^ mk^ sfeed at 0 "^C for a fotther 30 mmutes sad 
S s&totloft pcymtd sbwlj into 2M a^eous i^odixmj carfeomt^ seluioa coa.tsMng 

basifssd {ca, pH 12) usbig soiM sodiiim carboaate-. 

'Vh& alkalitts Matfoa 'e^'ss <i!S#aotesl Mrag^^^^^^ acetate (300 ml) m4th.&mmUm4 
Of gmMc sxti'aets dried over siihydroiis ma^esjuiu siJipiiatSi Mter Mfatioii t&e 
10 soiveM t&mm&d M t&dmedpmssm^ to a^ord a hmmi 01% wMch wM piaifled 
fey eottmii oteoTMtogr^fey (silka, efeyl ace^to) to affdtd tfee sml^pure dkeae ss & 
yellow sjslkl (10 J7 s 5S%)< 



15 A solutlda of tise emds alkms (10 J? g, 36.1 1 mmol) fifom Example IB is dn- THF 
(52 ail) M ioom tempemtm^ wi^ treated wHb IM botmie-rHE (155,6 m\, 
fsmol, 4>30 e0 added in a (Imp^jisi^ msi^iet Thss rsaction stfeed for 2 feoiirSi 
Watw (20 Ml) was ad<|ed afedtho soMtipii Ijaslied to jsH 12 with 30% a<iueoas 
sodips: hj-^so^cide ^soiutloB. 

20 AqiisoiJS 3 0% hydrogen fei-oMds aflution. (3C) nil) was added to the stirred sikalm* 
i^aetioa ml?it5S« itid the soltstim \w$ feted ta reSux S>t I Ijow bdfot^ feelag 
allowed to 0061, Water (100 ail) was added aid lakteg extmcied wl^ ssthyl 




H 'oh 
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aahyrfrous magnesium sulphate aai ateMa;^^;tiae-solv®at-3^as-i'ea»<>ved..a.t 
ixjdmsedpessure to Mford a yeliow oitl P g), 

Tlie oil was purified u8ijigpsjpertfo?e l#IX) (Colu^ 5 ym, 

250 X 21.20 mi\% mobile phase: hexane : ethanol : diehiaromeftoe (§5:15:5); UV 
254 am, flow: 10 ml mm^) at 350 mg per Iryection followed by mmmkmon of fee 
,tmctlo»s crfiotejsjst i8j<ier vas^^^ llie |ssx>dii©t oil %vas then dbsolvecl ift stiier mxA 
OOtieeBtsated otice BiOfe oedsr Yaouiail t» give & 4il3ydJot«ti:abieaaxiu«j r&c-eiaafe 
showa afeove a§ & ydkm tmm 50%). 

I D. Brei^aratioriof M oshef s egted^jAvsfeg: 



IQ 





Il-(4-Va-methDxy-a-M^ 

chte0e (2,02 ml) and DMP (01^ ml) w 

(50 ml) aud tits solsiiioii \ws sthted-at mmi tempsratufsfot 45 mmiabs- Tke 
solalion was coac®itsated lijide^ redsicedpressiixe^a^^^ rssrdue feakea lip m 

15 anhydrous dicMoromethan^ (50 ml) Oiiee more. The resttltisg solution was eooted 
ssitig sm Ice-water batli sad dimethyl amlnopyridfes (3.83 g; 3 ; ,34 nmioi) wa$ 
added followed by a pre-dried solution (over 4 A sieves) in. anhydrous 
dichlaroraethaae of the solid product of Exampie IC (5 g, 15,6 mmol). After 
sdm5s8 at K>om teiuperatuj'e for 4S miautes, water (234 njl) vras added and the 

20 imxtme extracSsd with e&et (2 x 200 mi), The sther eistr%t vvas over 
at^hj^joos mapesiimi sdpljate, ps^sedlhRvqgh a pad of silica Md the prodncl 

The collected etiier eloate was c-c?nce-ntratedii«der reduced pressure to afford &jj oil 
wMeh was pmifiied i^mg coltiaxs ofeomatography (sliioaj hpxaiie ; efljor (10; I)), 
25 Bvar5orat5.o.m of the collected eoto»u Iraefcm of iutej-efit mid removal of dis solveBt 
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at reduced pressiM gave a solid 'wfhiclx'wss teh» purified using col«m» 
cteomtogra|5liy (silica , liexaae : ^isyl aa«Mg (lil)) to give tkee mam eompoiiefits 
wNtth weps pitlailj resol5y®d into MfK&er's est® i am 2. 

Prepm-ative IIPLC of tie tte oompom^CColuma: 2 x Lictospber Si60, 5 im, 
5 250 X. 21 .20 mn% mobile phaise: hmsm : kopmpmxoi (97:5% OV 254 am; flow; 10 
all Mia : ) Mi JOO Mg ioadiiig iMlowsd by eoacmtetkm isf llie ftaclicajs of kterest 

Peak 1 (3 Jf g, 46-5%) 
Feak2(2,7Sg,33%) 

1 0 XltC! fraotiom correspon^llai ta fe; two peaks %we safej^ed to |xy#r<>lys|s to; 

Isamers A and B, Isomers A aad B are each Ix^ifeveti to baye oae of tlie iblkmag 



H- m H ■'OH 

S More specincaiiy. Isomer B is believed to have the 2S, 35, llhR absolute 

conliguratioa o,u the basis of &8 X-my jjrysmiiagi'aphy expedmeMs descnfesd iii 
E^s^ttipis 4 below. 

IE. I lydi-Ql ysis of Peak 1 to give Isomer A 

Apsbiis 20% sMiiim feydmsade solutbn (S?;5 m^^ was added to s soiudimof 
0 Mc?sljs?'s ester I :(1S9 g, 7,27 mmol) m methaii©! (260 ml) and &e raixtats 
stirred aiid bsisted to lee&ix $)x 150 tmmtQs^ After eoolmg to room tenipefatj»e 
Water (200 ml) v/as addsd aad &e Mutioivek^acted sil), dded over 

anhydrous is^s«sim sulpliate aa4-8jft®c#fca3^oi^- mm^i^B^i^ imder reduced 
pressim 



0 



Tlie residue was dissolYed xisiiig etbyl assetaie {20ft mi), t&e soiutioH waslisd wilii 
wa$er (2 X 50 mi)? tfce oyggpic phase diisd over spKydroi^^ mid 
aler llfeatioiij cosemtrMed give a j'sitew foam. 'Tim 

mMm&l was ismfied by eolams ctomtogtaphy (sMica, psdieiit ehifea of etfefl 

the 5olv0st removed at reduced pjcessus^. The m^Mm wss tsksa up m etet it«d fe 
solveattemoved at seduced p-ess^ give Iscfmer A as an d^lf--whife 

fom (1,1 g>47%). 

Isomer A, wideli is feelieiviad to Mve tlie 2KJl,iXk^<»Mgm"ati<>a 
1 0 stereockemistr^f w^is not Mlmmmdy. was dMiractedii^d. by ^M-M^Rj ^^G-I^fil, 
liRj ma:ss sjiectroMetrj^j ehir^ liKCG sjjd OBD/ The IR, KMR Md Mb data fof 
imim A ai^ set ost m Table 1 ss;id ti^e Chiral IS^LG ajid ORE) data are sst outln 

IF. Ilydrolygt^ of Fbaik 2 .te^M^ 




15 Aqiieoqs 20M sodium hydroxide solutioa (62.5 ml) was added to a soiidoa of 
Mosher^s oster peale 2 (2.7S 5.19 mmol) iji metha^^^ (IBS mi) and tli« jmstiats 
stltred aiid heated to reflex tpr ISC) mHi»tes, fVfter eoolmg to it»m t«pp8ratti»« 
water (X42 ml) wu«5 added aad ise solulloa esdraet^d wiii e^m' (440jibI), 4#4 oy«f 
aT3liy<ko«fii saaagnesi^ sulpliate a«d ailer fjtetipnj eoBCi^tmted tinder redm;ed 

Tlie residije was dissolved »si»g eifeyl atsetats (200 mi)s the solution washed wiik 
m«tey (2 X 50 ml)3xe oiiasik phase dfi^^ 

afkr Mtratioa, eonceatrated uiider ted«ced pressure, F^trofevim etihef (30-40 *C) 
was added to the tsisidue aad solution cottceotrated imdsE vseuiBn ouee nior^ to 
25 give Isomer B as a white foarn (1 .34 Bl%). 

isomer Bs wMob is belfeved to Imvfi tlje S^^SS,! Ibi? couilgMatioxtj was 
chavaeterked hy 'H-MMIj ^^O-MMR, IE, mass spe^tcomstiry, cijiral HPLCj OMD 
a?id 3£,-ray ctyistallograpiiy. The IR^I^^E srsd MS data fdt Isot^^ set oM in 
Table 1 smd Chirai ®^L€ aftd OKD data are set «ut Table 3, TIs^ X^my 
30 crj^stallograpliy data ase set oatin Bxasniple 4 
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EXAMPLES 

A soMjos coaMftiag a jmcemic n^kture (15 g, 47 mmol) of ^ mdSS 
i&tmbmxsmm enaatiomers in tetrahydroftott ms subjected to reductiaft with L- 
Seleatdds^ by the method of Bjiamfk 1 A to @:ve a miJCtiJi^ of -fee 2S,M,lMi sad 
2R3SA IhiS mantiomers of dihjdrofefeiMMmie.as a -wfaite powdery solid (12 

l^s piiially p^iti&d d&ydroteisiafeeiaaaise ifcea deliydsated ^^mg F€ls 
^ceosdiijg to tlie Ki^tbM 0f Exiampie IB ^ giv^ a is«ml-pws m>stur© ff IIM Md 
IIM isomer f 

below) as 8 y#ow solid (1 2.92 gj 




IB. Ep dxida^dn of tke Cj^i^^e Alk0ne#>p-E^amt^^.^ 



H 



CH30 



H 



To a stirred solution of the crude aik.eae ■firom Example 2A (12,92 g, 42.9 mmol) In 
mttimml (213 ml) was added a solutloa of ?01^s. perofekuic ac-id (3;70 ml, 4S mmol) 
in Hiethiffioi (215 ml), 77% SXMoroperoxyfesaxok add (1 5.50 g, i>5 msml) was 
added to tias reactiOB and fixe restjltteg mixtssye was slirxod im IS liours at rooM 

The reaction, mixatj-e was poured into satui'atecl agiseous sodimB s«IpMte m>ltttio.n. 
(200 mi) and water (200 mi) add^sd, CMoto&rrs (300 ml) was added to ti^e 
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residtiag smulsicm aad &e bhkIwsj tesitled with satai'S^M atiueous so&iaj 
fekmi^oiiate (400 mi). 

The orgaaic l&y&r -was colected aaS Sue aqueous phase wasted wUh additio»s] 
ehloro&rm (2 x 150 ml). Ths- combiaed cMoroiom Layers were dried over 
aahydmBs .magnesium siilpJmfe and after filtm^on the solvent was rerooved at 
reduced pressure to give a biowa oii (14.33 g, yield > 100% - probable solvsM 
feijiaijis ia pqduct). This mafei^l was iised wi&out 

2C,. Reductive R iag Opaaisg of the Epo;5iyig^ |TOm^^2^ 

.JsS« J'-s 



I '6 



r it I 

h'' oh 

10 A stijTed soiutjoa of tke caide e|Kmde fe IxaftipleSB (14.35 f > #.9 iisiBol, 
assumiag tOQ% yM4);itidigf THF (lOml) v^^^^ wxiii IM !?ors8e>^113F 

pS4,6 miji iS4,€ msRoi) <5vejr 15 mii3.^t0s. The fsa:ctlon was stitred for two hburs, 
"vwter (S5 ml) vm added and^e sdktioh heated vi^thstim»g ta MMx for 30 
saiautes, 

15 Alter G-ooiij^gy 30% sodium hydifoxide §6!«tMn (9? iai)/w^ added, to the teasticii 
siikture followed by 30% hy(lrog^>a p»m5ade soMiOa (4S,6 m aad the inaction 
Wa;? sibiet! asd hteated to retlisk for aaadditioM 1 hour. 



The eooM reaottoa 

aiitiydroits ais^gGeslaai .salphate aad sites: filtratiosi &e solvmt was removed at 
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reduced pt&smm to give m oil. (230 ml) mkiM kj the oli md Ihe 

lie oily residue xvas pialfied by coteiiit dmrnnUograpliy (silica, ethyl acetate), 
lie ftactiojis of iMerest were combiaed md the solvent removed uader reduced 
pmsms, lie -residue was purilkd once mote asing columB chromatogmphy 
(silica, gradkni, hexaae to etber), .'njs.j&^-ti«»iS\pf intea^st wsre coiBbmed aud fhs 
solyeats syaf orated at redijcei p»5ss«re to glw a pate: yellow solid (§, IB S^ta). 

2£>, Preoarstioii of M osher 's este^ 4^fi?^iiv;e^ of tlie 2ii,}SA}hM .^^■^^ZR,^^ tbS 




oltl0«d0 (1 ,90 ml) mid D 

(46 tnl) asid Sfiftotlon stiisrsd atroom feffipissraftjre; for 45 mwHt&s. ilisjohitiot^ 
was coacomraled wider redric^d pressure md tin© residue was taken i5p in anhy djous 

15 dieKlorotEethime (40 mi) once more, I1» resultiag soMon was cooled, usisg m 
ke~water bafe aad dj-methyiasHitiopyrldiae (3,65 g, 29,117 mtaol) was added 
followed by a pre-dried solution (over 4.4 siows) m mhydtofxs dicfeiorcfiBethaBs 
(20 ml) of the solid produgl of Bmsplo 20 g, 14.6 bjjuoI). After stimag at 
ropjS^tempexatwfefor 45 mImneSj water (234 ml) was adstsd #id tlie jtMxtore 

20 fsxtiaetiBd mtk^ etbet (2 x 200 tRl). lh& etlier extract wa^ dmd over ii^ydroius 
magriesiajE s?i!^Wej passed flnxja^^ ol sIBca md i^prgdmt sM^dming 
e&er. 

Tfefi collected ether etoMe -v^^ cones^itrrted «adsr reduced prcssme to afford m oil 
wMcfe was pijrMl©d tjjsij^g cobim« eferematogmpliy {sllisa, feexme : etfeex (1 ; 1;)). 
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Evapora&n of &e col lected eotouK fi aciiom of interest ot4 ipaovai of Ike solvsi^ 

PmparativellPLC of tberfdCCotem: 2 x Ueteospber 8160, 5 250 x 21.20 
mm; mobile phase hexaae : isopropariol (97:3); t'JV 254 nm; flow: 10 m! rninh at 
5 .100 «g loading followed by coneentrafesn of the fractions of iotsrest uader 

gave a solid which was dmdtd. with petmiaim efeer (30-40 *C) sad coMecM .fey 
f juration to gke tfee piim- Moste ■ s sster demfa^ws 

Peak 1 037 50%) 

Peak 2 p.42 g, 30%) 

10 i'hsitacMeiJS eonespondiog t<s two pealcs weiss sutsJsdJsjd to hydixslysis to 

liberate the htdmdisal dlhydratelmfaojjaKine Isomers IdeMified aiid cte aciedsed as 
Isomers C and D . I&omsn C and D axe «ach bslioved to. 1mv$ mm of the following 



3 5 2|f . Hy&t3ly^£^ of Fea lj: 1 to giye: Isomer € 

20% a<|ufious sodium hydroxide solution (S3 ml) was added to a stirred soMion of 
Mooter's ester peak 1. (2.37 g, 4,43 mmol) k methaiol (1 58 ml) as^d the mixture 
stirred at rsta. foi 150 .mmutes. Al^er coollBg water (88 ml) was added to the 
sreasdpn mtejp mid tlie tesultiag .soI^oji exteeted wltlt etiiey (§76 tisl). The 
20 dxpBic estti'^Qt was Med over aiA^ydrous magtiesiaai sulphate and arter iltratioii 
the solvent^tsmoved atxedi58ed|ires^^ E^jd acetate (200 ml) was added to the 
35e$idae ajid the soMoj^ washed mthmter (2 k 50 jbI). TM ofgawle soktl&n -ms 

at reduced pressure* 
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Tliis residue was trea-ted witlipstPDieym eO»r pO~4l)^C) 8^ tl)s rssul&ig 

pressure «nd: the secoftd featdte of SBspmd^ was cctlee^ed by lilfestim, Botii 
collected soH*3s were eoxaMBed mi Msd m^&t red«cesi pressvite to give Isomsr G 

'Mmej C, wMch is believed, to feave eifesT the ;2i^,3SU IM or 2 

e.Oid%m'atkm (fixe ateMte ste^^ was iiot det«rmkied)5 was characfeiaed 

HMR and MS data for Isomei^ C are set otit m Tabk 2 the CMml I-fPLC 
10 <MD date are set otst m Tabk 4. 

20. ^iydrolysls gf Ffe^ 2 to & wb Jmimi B 

20% aqueous sodium hydroxide sofotion (53 ml) was added to a sdrre<l sototion of 
Mosher's ester peak 2 (2,42 g,, 4,52 xrirool) in methgnol (1 58 ml) md the xmxiws 
stimjd at rstlux tot 150 ,mk«tes. Alter cooii»g water (88 mi) m$ added .to 

1.5 reac|io3B mixtme md resxsldTig safutim extmcted witli ether (576 nd). The 
orgaaic extract wa^ sMgd ovei: m%?d¥t>t^s magae^um sulpfcate and alterilltf atipa 
th«f solvent reHiOYed at reduced pressw«. BfMyl <scetal^ (2(K) ml) was added to the 
3F6syiie and the SQl«fioB washsd ^witlj water p x SO ml), Ths orgaisic .^oMion was 
dried oyer aiiiydroiK magnesiiass sidf^tate md ajSer IHls^tion tJje solvent rsmoysd 

20 atxeducedpsressiar«v 

'Bm residue was treated mth petroleum ethet (30^(J °C) and the mulling 
sus|5e»ded oimg^ solid colieeted by BltraliOR. Tte solid was dissdyed iii e^^ 
ac-etistis r iieMae (15:M) siid jjariSsd bf colUain <jijsomatogra|i>% 
efey? acgfte rlie3£as3«i^iSrS5)toetl3yl a^at^ llie ijfiicsioas of iistej^ 
25 coaifeked Md 4e solvent removed at n»43tjced pMsMre, fhe jresMae sbitliM 
with pstroleufB etbst (30-40 *G) ead theresuhmg sMjs^nMo^ colieeted hy S%atioft> 
The collected solid Was dtied tmder iMttced pesswe to give isoiaer D as a white 
solid (0.93 g, 64$4)< 

Isomer D, Madt is believed to have the 2|!3s^4 11?-^ qx T^S^MM^S 
W ooiiB^jyation (the isolate ssses^^chesilstsj' wa^ not detemined), charactemed 



by ^H-^MIi, ^^C~NMR, IR, mass spectsximeiry, cMral HFLC a»d OIH). Ths IR, 
^MR ami MS dais fej; Isomer Bm sst oi^ la TSfele 2 aM Cbml E2LC md 
ORD dsfe are set mi m Tafele 4. 

In Tables 1 and 2, ths mfe. m& spmim were determmed ming tlw KBx disc metfeod. 

5 The 'H NMR spectra were caxried out on solxitions m deuiemted chloroform usmg a 
Variaji Gemiiii NMR spectrometsr (200 MHs.)< The '*C NMR sjsectra carried 
*auti3a sohrdons in dmi&xM&d cMomloxm \mng a t?sriM Gemini KMlt 
^jsetromeissr {SQMBz}. Th^ m&s^ s|>ee|ra were ob^ined aslag a MkiEtmsss 
Fktfosasi H piS~^ ieoiiiitioss) speetrDmeter, M TaMes 5 m4 4^ tlie Optlc-d Ro^^ 

IQ OxspersiOn :iSpres wsi& dbl^imi- mmg M OptlcaJ Acd^% FdlAAr 200 1 issfetaaeM 

iBing m HP 1050 HJ^LG cteSiMo^pa with dettscttoa. 



1 Table 1 




'H~NMR 






Mass 




(CBCis) 




(KB? solid) 




1 


&§7§ iH 






ME'- 329 


[ 
























mMi 










mM 












1464 eai' 










K?64 cm'' J 




II' 




i<i,3 §; 


B2.4 cfif'; 
I25S sm'h 
1223 caj^; 




[ fi 'o« 






120S cm''; 




1- 




40,1 §; 


1144 ctii'^; 
1045 em-*; 

mmm€h 
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(CDm 


m 

(iCBr sc-iid) 


Mass 








7S5 cm'^ 
7§4 CJ5f ' 









.^S.......... 




m 

(KBr solid) 


Mass 




6.680 !H(fi); 




3370 <!m\ 








i4?,7& 


■mo cm^; 








.139,4 5; 


2929 mi'h 






S,S4 6 6H(s); 


127,2 S; 








2:S783H(mX; 


308,3 


1512 cm-*; 
1463 cm^ 








72,4 §i 










6i<2;g; 












1259 i^m'-, 




OS 




smsi 


1227 ctif 








52,7 §; 


;i063 cm-'; 










1024 sjtf"^; 




j-t'^ OH 






S35 cm"'; 




2$Mim 




34.4 S; 

22.5 6 


imam'- 
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Me 3 


™J ^ ... 


Chkd Hl^LC hMhfdsmd RsjfeKtfoa Times 


am 


Isomers A asd B 






H m 


254 am 


isom&fE 


OR 








Isttmer B l$3 mm 




H ■ ''' m 






\ . „. 













Isomer C 










Mofeife phases; BisisassiEi ; etbssoi (92iS) 






Flow; LS mi mis'' 
UV; 2M::m8: 




OR 

H OH 


isom«re 2&3 mis 
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EXAMM3 

3 A , Rsdii ctkM of J il^M T£t£# eBaimife 




5 IM T^Sdecldds® M tetr<ihy<feoltrM (52 m^^^ mmol, LI g<|) was added slovtiy 
owr 30inmiit«s to « axMed (fee Bat)j), stistsd solution of tetrajjen^iji^ 
(15 gj 47 mmoi) is tetmtjydrofijran (56 mi). After the addition was campletes itQ 
Mijite was allowed to mxm to room tomperaturs and stirred for a ferther sk 
feoats. IIX' asialyisls (silica^ etivyl aeetate) showed oMy -^'^jry mkor miaoar*t$ of 

10 staitlag mate4?*l pmamed. 

The nilxtias was pmsMm t0.rs*li*e*d[ »i^te^.of -iatii^lied it* (1 12 g)> water (56 

ml) mid glacial acetic acid (12„3 g), Ths rmdtkig ysllosv sokdioa was washed mtli 
etbor (2 x 50 sil) SBd fossified by the slow ad^itioii of solid sodimn oarbanaie (ca, 
13 g)- Pet-eth«r (30-40 "C) (56 0ii) was added to the mixti.^^ witii staiiag aad tlie 
1 S emde (J-BHXBZ was colleoted as s%\Mte spMd by liltrattcm. 

The orade solid was dbsoh'sd in dicHoromethane (ea. 150 ml) aid tlis rssidting 
soiutloa washed with water (40 ml), dried using anhydrous magnesiom sulphate, 
fiMered md coticeatrated at reduced pressure to ca, 4d rd . A tliick suspsBsion. of 
white solid was ibrmed. Pet-ette pO-4D *G) (56 mlj was added and the 
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suspeBsioa was stimsd for Mteea mhtates at Isb&ratory tsmperatuxe. The pfodiict 
i?^s colkctedtey filtrstioBa^ washed oai^eillts^iiata:^ uskg petwetbet 

(SO^CKT) (40 to €iO »4) fesfe sirfrymg at I'spsi te3jperat«j« to 
0.Q.i % 0%}m » wMte soid. Ty2 ansi^sis #3lka, e£ls>fl asjetstte) ste?^ only cm 
5 component 

prodact of Example 3 A and 1 eqwvaleBt of (6;>-(-i')-Campte-I O-sttlphoKic add 
were dissolved with lieaiing m tlis minimism amoani ofmelhajioL The resulting 
10 solution was allowed to cool ami dilated slo'^dy with et|-ier until Ibxmation of 
the resiiltmg solid preciplMiosi ■m& complete. The resultrng wMt« erysMllae soM 
was ©ollecte4 h>ritets0h mid Mfe«s drjitig, 

The oainphomlphonic acid salt of (10 g) -was dissolved la a mixture of hot absolute 
e&imol (170 ml) and methaaoi (30 mi). The rssultmg solution was stirred and 

IS flowed to cool. Ate two hotas the pfe«lpiMe fon»«d was collected by filttatlea 
as a wMt« cjystallme soM (2.9 g). A. sam|>k of the crystallme laatedal w&s sfesken 
m a separa^ag Immei witlx excess satoteci aqUeoxis; sodliita carhot^ aad 
dieMoro«tioihaae. The organic pliase was sep#aM> drted over aahydrow^ 
magne$iw» saipkatei ffltsred and coaceatxated at i^edtjced jaessu^^ The resMae 

20 was triteted usiag pet-ether (30*49 ''G) and 0ie orgamc sohstion eoaeenpted eSKse 
mom, Chirai H"FL€ amlysis of the salt lismg a Ghirex (S)-YAL aad (E)»'^BA. 
x 4f> liuTj coktmsi, and a hexaae : etbaaol (9S;^) ekentM a flow rate tff 1 m|/tmnate 
showed showed Itoatihe istilaM jJ^DHTBZ was exmched m ois? SBaatlomer (e>e. ca, 
80%). 

25 The earkhsd cajrsphojsdphome^^^^^ salt (14 g)A'^s dijssolyed i« hot a^^ 

ethsBol (140 ml) aad pitspaa«2-di (420iiii) was adde^l Ilie rssaltbg saiatka was 
Mrred aad a preciphale begaa to fOM wlthm oats iKlniite. llie minims v^ms diow 
to cool to room temperature and stirred for orie feow. The precipitate fottiied was 
collected by illtiatm, washed w-ith eti^er aad dried to gi\-e a wliits crystalline solid 

.30 (12 g). 
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aqueous sodkm carbonate aiKl, djchlotX)tBethsne, ll^s orgaaie phase was separated, 
dried over aBhydrmss magaeskuB salphate. filfered aaci concailrated at t^^dueed 
5 puessurs. The msidm was -triturated nsmg pet-ether (30-40 *C) and the orgardc 
soMq« co»ceBt5-atsd ones more to yield (ate drymg in vmm.) (-f)-P-DHT^2.#t^ 
g, OED 4-i07.§^, The isolated eaastipsjer te >9m. 

3C> Pr ejpaxstkm of Isomr B 

A siolutioa of pk>spIio^ gioatacMOflde (4.5 21 ,6 mmol, 1.03 eq) in 
16 dleMorotseiiiMe (55 m^^^ wm added M##yoVeftMijmu^ stirred, molsd 
(Is^Avatsr batli) §oMtioti of the|ir«5da^t of Es 20 J mmpl) l» 

diehlorom^thaiie; (96 ai!)- ^^fe Sie MdMorimi? comp^^ yellow 
soMioa W8S sfeed for a f«ft3)or tejimmtite^ hei^^ poBjrii% oft to a rapdly slistsd 
piiMure of sodium carbonais ( I S g) m wale? (9P P^) cri^lied ico (90 g). The 
1$ m|xUa« was stirred for a l^tt^^ lO mimtes and traiss&iiied to a. seps^atiisg liuiaei 

Once the phases Md separated, tfe^i teow dicHoromethane layer was remowSj 
drieid over aRbydroys Magaesitmi stilphate> Stei^d md eo)aceniya:tsd at reduoed 
presssiffs 1» gbe the eruie alkme^^^te 'fLC 
malysis (silk-as ethyl aoetat^^^ 
20 pix^duot 

The esude alkese wss takeii (dry 3iitro|«s3j stniospfeste) ixtaiifeydrous 
tefe^alaydr^ftimi (40 ml) md asoliitiOB of feosaiie in tliF (1 M solutions 2.5 
ml) was added #tb stirri% over Mem miti^^ The reactioft mkt-ure was thea 
stirred at ttxaa teaip^ratts'e for two hotp, gRslysis (fiilicfij efeyl a<3eiate) 
25 showed timt m alk^ae ijrtsrmediate miaiaed m die rsactioa mixtee, 

A sohUiotiMjsOdkKii hydfOMde (3J g) m 'vVatef (10 jbI) w^^ addgd toilie sthxi% 
rftactkmimxte'ej fOltoW^^ 

7 ml) Mid ths two-pliase mixtitre fomiediws siilssed grf; reQiixfor one hom, TLC 
amiysis of tlie orgaaic- pimse si tijis time (silica, ethyl aeetats) ^owed the 



m 

o^a podufit with Mas m^miM^ Mmm B. A eteaetelstk mn- 
poigjE" 603B,p0Ee!at also SiSM- 

The reactioTi mktare was allowed to cooi to room t^j»^ture^aMisfas'|»«Ef«4-']^ 
a sepsratmg fUonei The apper organic layer was temoved md consented auder 
5 redtsoed pressure to remove the maiorlty of Tlil'. The resicfee was takea xjp m ether 
(slabiEsed pHT), 75 biI), washed with w^ter (40 nil), dried over aahydmus 
magssslma siil^ie, ih^d aM™^t«d r#?4fied jr^ssa^ give a 
pale yeliotv oii (B>\ g). 

The yellow oil was imifled xssing eokmc ckromatogi'aphy (.silica, ethyl acetate ; 
10 feexaise (80:2&), lacreasiag to 180% ethyl acetate) aad fee desired cohmin tVaetioas 
collected, cambined md amcentrated at reduced psmure to give a pale oil which 
\v^ treaM "vvitli etfeet (staMfeed, 18 mi) md eoacenteted at feduc^ pressure to 
give Jsdjaer B as a pale pllow solid foam 020. 

Chiml HPLC using the conditions set out in Example 3 B conHmied that isomer B 
1 S h&iii pmdm^d m ari eijaJitiomejie excess of greafer thm 97 fk 

The opdcal nitaiioft was jmeaswediisiijg a Bett^ pcslarimeter 
mi pye m l&m of *-03.S"- 

I'he tnetiimiesul|>lro.nate salt of Isocier B was prepared by dissolving a mixUTre of 1 
20 ec|idvaient of feoxiw B ixom Example 3C ai^d 1 eqiuvaiem of methsae sidphonic 
M&m tfee midmiim mD\mt of e&atK^ diethyl ether. The 

sestjithig wlijte precipitate imt i>isned mis^^c^^^^^ by lilltation and dried k vacuo 
t& give the m#yl^te salt m a yield of ca. S5% aad apurity (hyi^^^^) of ca. 96%. 

EXAMINE 4 
25 X::Sil!^C;illife|iog;i^^ 

ctystJil stihjected to K'-r&y erystallogf apMe gttjd ies imder the folknvlBg 
eoadiiiotis; 
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Di&a«tometer; Nosiy^ CsppCCP ares defects |M scam; tod OJ scaas to fill 

Cell determinate DirAx 195^2), ,1^1^. Cryal 25,92"96.) 

Daia «x>lle©t|oE: Gdket (Cbile# Bats coBectm spiKwarej jR,, HosS^ K^miiss B, ¥, 
S 1998) 

Em^()h0 (1997) \fol t%n\f&crmphcuMf' Cry^Shgr^phy, pajt A, pg. 
Gi/W. Csxfefj h M. Sweet, Bds-j Acadmic Brsss), 

AbsoiptJon correeticj^ir SM M< SADABS - Bfuker Noams arm detssctqr 

Stmctote soladon: SIIELXS97 ((I M, Sheidrick, Ada Oysi (1990) A46 467-473), 
Stmetefe refmemsnt; SffiLXL97 (O. M, SM4rkk (1997), Oaivmlly of 

GrapMcs; Cameroa - A Molecular Graphics Package (D. M, WatkiUj L, iPeasce mi 
15 C,iC, Proui, Glpskai Gjysjtalkjgs^y Laboratory?;, llmvessiity ox 03ifos~d,l993) 

SpeoM d8Ml^^ Allfey^mgett atoms^A^^^ ut idsalisgd posittom asd:i»tmed 

tisMg a ridmg model, »xcept.tbd$^ of theMlM^^ OlI^vMoh -wer^ tesatsd iftt^^ 
diference taap midrefiaed using rest^mfe. CMmlitv: NI=^Rj 012^8, CI3~S> 

20 Us rssults of ife situ«Ee| sijj^ set owt be m TsbM C, D aftd E 
lathe Bisles, feoMbdilUS^^^ 



25 
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Empsncsl femsafe 



Crvstsil syste 

Space givup 

Uait cell 4m5SitsloEi^ 



Z 

Density («ak«toe^) 
Crystal 



Camplefes^ss to ^? "= 2?J7* 

Max. mi mte, tsaasmisston 

Eefiseaetit metfsoii 

Data / rsstsEiiits / p^sm^tes's 

if Is^lces (all da^a) 
Absolute strsoture parsmsteip 
Estlrictlon wffjsjm 



7.1752(9) A 
12.941(2) A 
tf- 3 1.025(4) A 

4 

C<skwlt?s5 Slsfe 




97-1 % 

Smi~«mpricsil fern squivskfits 

§326/ 3/35? 
IM2 

nMMm,wR2 0.0%? 



TABLE 8, Atomic coordinates fx ^^"^^'^^^'^^ teotropic dispiacspenl 
parameters [A^ x 10^] and site oocupaf^oy taotom. U^^ is defmsd as O!10 ttitd tile 
tmce of th© Q!thogofsa!i^€fdl f/ tensor. 



Atom 



m 


4839(3) 


11119(2) 


2180(1) 


24(1) 


1 


01 


2516(3) 


13171(1) 


349(1 ) 


31(1) 


1 


02 


§581(3) 


14030(11 

12834(2) 


698(1) 


mm 


1 


03 


9220(3) 


2385(1) 


36(1) 


1 


CI 


870(4) 


12674(2) 


190(1) 


36(1) 


1 




3170(3) 


1 2838(2) 


739(1) 


2S(1) 


1 
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7752(4) 
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0686(3) 


3249(1) 


65(1) 
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i 
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U'3 

:U f 




fiCV5,0i'li 


t / \>Q\ i / 




i 

: A 




MA ( 










1 














1 
* 






7Q73f'4's 


8450(21 


40(1) 


$2(1) 


1 




cm 


S84a(3) 


9544(2) 


203(1) 


28(1) 


1 






4T42(3) 


Sa7?(2) 


787(1) 


20(1) 


1 




028 


4742(3) 


8877(2.') 


787(1) 


20(1) 


1 




Q27 


7773(4) 


8610(2) 


630(1) 


aa(i) 


1 




C2S 


.74St(4) 


10628(2) 




20(1) 


i 




cm 


989SM 


S480(2) 




aa(i| 


1 





TABLE C, Bdnd N 


jfigths |A| and asi^tei 
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m-ciQ 


1.408(3) 


C14-C1§ 


1518(3) 




NI-CIS 


1,522(3) 


G16'"€17 


1.626(3) 




NI-CI! 


1 .524(3) 


C17~C1S 


1527(4) 




01-C2 


1,368(3) 


C17>.C19 


1527(4) 






1.432(3) 


G20-C21 


1625(3) 


40 


02-07 


1.369(3) 




1.784(2) 




02"C8 


1.433(3} 


mm 


14442(19) 




03-C13 


1426(3) 


SM)4 


14607(17) 




C2«C3 


1372(3) 




14676(18) 




C2~C7 


1.417(3) 


07~C22 


1.208(3) 
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C3-C4 


1407(3) 


021.^022 


1537(4) 




C4-C5 


1384P) 


C21-026 


1669(3) 






lJ0e(3) 




1.565(3) 
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1 *il7s'4't 




C5~C15 


1 jiepi 




1J3§(4i 




C6-C7 


1372(3) 


C24~C25 


1,548(4} 












.J 




























1 *s49V4\ 




















113.43(19^ 






i AO Afst' tP\ 










J ! } ,5?\f^ i vf/ 




111 7??^ 




















1 0B 


















111 




<-\rt 






110 1(2) 




f^n ..-vs 




V> i iJ-^ i*r 






f^il p^A P"% 




















{^"X C^A f^CS 










f"^^ r*fi f"^{!? 






















116,6(2) 




110J(3) 


25 




121.3(2) 


C:21~C2Q-S1 


122.51(18) 






125.4(2) 


05-S1-04 


112.93(11) 




02-C7~C2 


115.4(2) 




112.47(12) 






119.2(2) 


04-SI~06 


111.83(11) 




CI0-C9-C4 


111.7(2) 


06-SI~C20 


108.81(13) 


30 


NS-CI0~C8 


111.0(2) 


04-Si-C2Q 


102,60(11) 



08-SI-C2O 107.44(12) 

C20-Cai~Ca2 109.0(2) 

35 C20-G21-C26 117.3(2) 

C20-C21-G27 123.4(2) 

C22.^C21~Ca7 100,21(19) 

C2e-C21-C2T 1017(2) 

40 0?-C22»C2^ 126.4(2) 

07-C22-C21 125.9(2) 

C23»C22^C21 107,7(2) 



Ca3~G24"C25 106.4(2) 

C23~C24-C27 103.3(2) 

C2$-C24-C27 102,ap) 

024-^0^3.^026 102.9(2) 

C25~C2e~G21 104.2(2) 

C2S~C27-C29 107.8(2) 

026-027-024 112.0(2) 

029-027"^C24 113.7(2) 

G28-G27-C21 116.5(2) 

€2§~G27-C21 112JC2) 
024-^27-021 94-27(19) 



TA^BLE 0, Anisotropic ^|ispf!ad&m®nt parameters |A S( lO"^. The anisotropic 
4S dfeplac^menlMctor ejsportent tak0§ the form;^ ... + 2 1? A- U^^-]. 

Amm (/ if^ IJ^ U'^ 





Ml 


37(1) 






2(1) 


-1(1) 


-3(1) 




y ! 


U \ J / 


3(1) 


-7(1) 


-4(1) 




y4 


s \ U 


O ! ! ! / 




5(1) 


-2(1) 


-10(1) 






i / 






7(1) 


-3(1) 


-9(1) 




a 
\j\ 






32(2) 






-8(2) 










2?f1) 


1f1) 




1(1) 








26(1) 


24(1) 


-3(1) 


-2(1) 


2(1) 






-i^-^l >/ 






-1(1) 


2(1)' 


4(l') 








23(1) 


-2(1) 


1(1) 


0(1) 


1ft 




?Bf1 \ 




24(1) 




2(1) 


-5(1) 






30(2) 




22(1) 


2(1) 


4(1) 


■4(1) 










S6(9) 


5(1 ) 


»2(1) 










f J. 


mh) 


sfi) 


-1ft) 


-4(1) 










2(1) 


0(1) 


"5(1 ) 


i ^\ 


CA 1 






20(1) 


2(1) 


0(1) 


-2(1) 








2Bi'U 




-1(1) 


1(1) 












2S(1) 


-1(1) 
-1(11 


-1(1) 


-2(1) 








24(1) 


1(1) 


-1(1) 












2(1) 


0(1) 


-4(1) 




V > W : 




28(1 \ 


24(1) 


-1C1) 


-3(1) 


3(1) 








31f^\ 


25/1) 


1(1) 


-7(1) 


0(2) 










41(2) 


6(2) 


-1(2) 


31(2) 










31(2) 


9(2) 




-4(2) 








34(21 






3(1) 


9(2) 




O i. . 


27(1) 


30(1\ 


24(1) 


4(1) 


-2(1) 


-5(1) 








36(1) 




9(1) 


-1(1) 


0(1 ) 




vP 


0'>\ i j 






13(1) 


-11(1) 


-35(1) 












-3(1) 


-2(1) 


10(1) 










40(1) 


-1(1) 


12(1) 


6(1) 










24(1) 


-1(1) 


3(1) 


2(1) 






40(2) 


2^(2Y 


S1f2) 


-2(1) 


1(1) 


^1f1) 




C23 


30(2) 
29(2) 




1(1) 


-2(1) 




C24 


28(1)' 


26(2) 


2(1) 


2(1) 


2(1) 




caa 


30(2) 


34(2) 


29{2) 


-1(1) 


-2(1) 


0(1) 


35: 




2S(1) 


34(1) 


28(2) 


0(1) 

0(1) 


1(1) 


-6(1) 




027 


23(1} 


26(1) 


26(1) 


2(1) 


0(1) 




026 


31(1) 


28(1) 


30(1) 


0(1) 


-■2(1) 


-6(1) 




€29 


29(2) 


41(2) 


40(2) 


0(2) 


2(1) 


-3(1) 



40 TABLE E. HydmgsD coordlnataslx 10'^J and isotf0pte *^tep>!acemeni paramo 

rA'xion. 



Mom X L^,,^„,,^..JJ^,,,^ §M 

4S HSS 5190(40) 1;G528(15) 2062(10) 70(8) 1 

H99 10030(^5) 12950(30) 2S75(12) 70(8) 1 

H1A 1107 11933 166 S4 1 

HiB 529 12973 »89 S4 1 
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On the basis of tlie data s«t out atovSj^ Isomer B h believed to have tbe 28, 3 $j 

1 IbB: co.ufiguxa:Sio% wMcii coimpOiS(Js to Foraittia (la); 



so 




EXAMPLES 

^faj ^-ysjg of isfe gfjg^ o f Isoaier B to atmasggimc mice laodel of Hiiall^i gtoa*! 



5 B6CBA-Tg(liDexorjl)62Gpb/ll tf sitBge«k (R6/2) mice ate traBsgemc for fee 5- 
md of the hamaa HD gene carrying (CAG) 115 ~ (CAG)1S0 repeat expaasions. 

transgenic mice exhibit a progressive sjeamiogitt&l pteiotyp© that mimltjs 
maSjvof the features of Hi«iti»^^^ 

mommm% iiwolimta^ steeotypk-m treMo? ajid epileptic sekis«s, 

19 They ujinate feqaentiy aad esdiibit loss of body wdglit Iteugfe tfce emi^se of the 
dssem These syaitptoms ^3|>8a£ betweieii 6 arid 8 w«»ks of gg«. 

A stety cjwM o«t to assess the e'^ect of Isdsssr B ia Ms imiisgsMc wmm 
model of HiJatiagitoB's diseiise by ass^ssitJg aa|mais m a. briery of bdia^-dourd 
tests. 

Female B6CBarTgpPeM>ol)620pb/lJ trTOsgsnk mice (Jacksion Laboratory, 
USA) we^ |w3s«a: 5 per cage in m emlclied eayiroameai mte a ligM-dark cycle 
of IS & - iSli ^igM o» sft ?,()0 am off at pjxs) # t rocsmt ±2 
^C, v0iSQ:i:l5%hmiiMy' tl;o ipse Ipi access to c-omTtierciBi chow 

20 (mo«sfe/mlis bresdlng, nt 9Mi Fvmmi Kliba, Stviteerlgmdl aiitd tap #ater, 

isomef B m com oil was ateiJiistcred Jiepc^^y (5 aag/kg ip) p»co per <i5iy fcr 4 
days tcs 10 weeks oMmiee, 

On the iestmg days, aRimals were j^iuyjected IB ■&e:Mlowi]3g tests, using ibs 
protocoi deseribed ia pixjtoeoi seciioa; 



S5 1. Slittplilisdirwintest 
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Two !i0iar| fe^ibse ^■•ofe^torvafi0«s,-aMK^-wep'plic«4- in mdmcliml cages, 
MessureMenfei vme fet cameti ost mthe MivMaal cages, Tlie- tamiiaf s 
coiiVHbioBS, a^p-Ors-tmi&lieSj stereotypies mi YocaKmfems were racarded. The 
aaiaisl &m placed |» a 515 n. $8,5 «a| ogieii ikM witli a 6 cm a»d ol^serv^sd 
5 for approximately 3 laimrtes. Gait qhameteiiistics m6m xm&^d, ikp ptessae^ «}f 
coiwulsi OSS or temors-i^'ltehes md sttsmtypks •wm &.gtLm sioted- At tile eiisd cisf tl58 
j aiijiutsSji the n«j».te of faecal Mases asd pools cif isdsie was sscordeii lie mee 
tliea if0turfte<l to tfe^ir individi^l cages alissr testlag, 

10 'fbt xtiwt placet! m a treBsparsst plastic MoM. 6f iioisr imbiis 3d j£ 30 em ki 
a room witlx low iigltt mtemity 20 Itct).. Loeemotot act!?It| wafs 

de toiimed during a 10 mirmte period losing a video image jmslyzer (VMeo^ack, 
V"iew Fo:mt., Lyon, France). The number, dlsmtce arsd average spsed of ambtilatory 
movements were msasured^ The niiee w«!ti r^stimied to tl>,eir boBie cage$ ^ller 

is testing. 

3,. Eotarod 

T\w cohsecwtiVs day^ befoffe ije jSrst aifesmistr atio^^^ weBS ta^ained io use 

the: itjtasp^; tilfey \¥ere placed on in acceleratang tota^od (Ugo BasiijSj Miy) far a 
inaa£|M«M tltne o£4S0 secoa^^ They went tbrougb 2 tMsting sessl<itts startiiig wtli 
20 43pm fer k^ojpiclss ifeea at 40 rpm fm I SO «ecoBd;i Tlie tvyo tr^amMg 
s^mm were giyen at 1 jiciiif mtemls. On tiie days of tssting, each amiaai 
snhjeeted to one Msl nndst the cpndMoKs described afeoTe. Eaislt trial was 
tem^mated wliea the mouse fell w when it had stayed osi tlie fotil?'*^^ for 45§ 
.secouds. The mice were retamed to f&eir hoete cage« after testini, 

25 The result of iiie te^ts are i^^ h tahles 5 to 9, 
SiKS of es)qHSthti85ital groups; 10 

Group 1; hsTOkygotie Ttaasgeiiic B6CBA-Tg(liDexx>B l)62CTpb/lJ' niic-c treated 
With vehicle i.p. oaee a day fer 4 daj^ 0mm day 0 to day 3) 
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Qmtsp 2: liemizygote Transpnic B6€BA~3^(HDefma l)62Gpb/0 .mics treated 
wilfe 5 Mg;1sg of test iteja 0xise a daj^ fox f days (from ilay 0 day 3) 

'regtmg protocol 

At tlie age of 10 weeks, befbre admfeistist!,©}! (Day 0) sjid each day for 3 days 
5 fellowiag ad»iiaistmtk>«, astejik safeject tc #ie tests desedbed below, m 
follows: 

Dav~2 

* Rotas'od trsmmg, 2 sessions M i horn mterval 
10 * Metarodtraaifeg, 2 se$sions at lte 



« Locomotor aotmtjr testj: mwediately ailer the siaipiMed imin test 

* Rotsjt^ test^ la^isediately afe tlie locomotor activity t^t 

15 « Test item admiaistmtlosi, I horn- aikf tlie mtarod test 

* Si05p1ilied Imia test, 40 xamales aftet adtnioistratian 

« Loctpiotor aetmty, imm«^iately after fiie simplified l»ffl test 

* T^st item sdismistotioij 
20 » Simjslifed Irwitj test, 4d 

* Riotatod testj immssdiat^sl^f after ths sitapM<6d &wm test 



=^ Tast item admiastaMon 
» Smiplified Ixwia. test, 40 min after adnffisistMidji 
25 * llotas:odt&stj immediately aife 



S3 



* Test item admlBistrallttsi 

» SimpifiM Jrwmtestj 40 ijua after adaiMsteticax 

5 Sisafliie^In'satt; scores mte aiiaiped iislsg Hoa-|3®raiaetrie- Ma^ 

test Locoaiotor aetivity (lata ws?e asiaipe^ usiag Dmmett' s Msst Eotsrod. sc-om 
were aiialped: as;mg t&« aoii-pmmettiq Maisa-Wfestftaj'^s 0-te«t Statistical 
aMlyses were pertbrmed itskg soltwars StaMew gg:*^^?^'*^ softwarsi, Bmm 



Power. 
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'EM^i» ntlmmMt B la a 4i'8»i5g<S5aic mice sMOilel of Mij»is»|t»jEi*8 iJfeeasie 
IP&Mfe I ; Bfika«y la aea# sta#>' - l>«eesss:»tor t^t 
ATer%fe recorded Nstislfs 
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liji? msalts dgmoBStrate that although botli bdmjxjl mice atid mlcs trsaM A'ith 
5 Isomsr B both ejcliiblted som$ grogrossion m tfee syja|5l»i^s typical of Htia:fegtoa's 
dissv^g dwiBg tlie Si^t th«^ d?iys^M 

IsoBier B esMbitsd .^Igslfeasstlv less the eontrol mice du««g ike 

pedod of 17 to 24 days after administration, 'hi particular, d«Sefioratioa in gait vm 
stibsimtially arrested .or slowed dUiiag this period^, gad th<5 imsldences of 
10 iBvoimwy movsBieirts such as isvdtoJary: eliorea, tremors and twitchss m tlie 
!s<Mef B~tmai«d mice were m ms'se aflsc^ days thaB they had b^sa prior to 



mmmiim ^ciiGmmmmms 

m 

admiBlstrstioji of the Isomer B, Urn cosce-iv&bk thatlsy repeating tiie 
ad»u»MFStiQii &£ jBomm B at appropnats mte-rvals (wMdi was not iiom m the 
tests). Si© devsbpmejit of t1i« symptOMS coMd be arrestei^ w stowi still fwthe*, 

Tkm» the smxlts indicate that Bomet B \mxM be wse&l In pweii^tsg the onset of, 
5 OS slowisig tlie devetepiaeut of, fee- sy»?ptoms assoe-isfed wMilImtiRgtaft's disease. 

EXAMPLE <S 

Com pMlsoa of tl!i0 S^ aMy:g Py opettlgs of Te^benaiam and fee 
Dlhydrotetrabeaaame hosmm Baad C 

A slBdy WM caaied otst in rats to detemime whether the dihydrotetrabsimirie 
10 Isomers of the MV^ji^oii have sedative properlics, Tho eiljcts of &e- isomers on 
spoMmeoip iocomqtoj" activity in rsts wese cojtapated witli tlie efteots pi'odtiogd by 
tetralsesazise aad baloperidot usmg tfee mstliods set out; Mpsy, Tlie ^ej^alts are 
shoWT! in Table tQ< 

15 Ma|<f Sprague-Oiawiey (Gferl^s Mv^r L^fedmtories, Saltit-Gei^ 

Fraiioe)5 Wfei^ag 200-250 g at the Ise^imisg of the stijdyj w^it- mM for tlie 
itttdi^, Tbe tals were hotised, 2 or 3 jisie eageji m Maktoto type III eageSj in. a 
foojti ^et up MHi fee fqliowmg Cavii-omaedt^i CDXidit|o»s; tenip^ai«T©: 20 * 2 
hmiidily : mMm«m 45 %^ alf s;^jaag«^: > i2 pe* lidtjXi, HgMMa^ of i2 M!:2 li 

20 |on at 7:00 s,m,1. ttd mts we3« allowed to acdimatls© to theit cdadMo 

least five days before conoxaejicetaent of the study. The mis. received food 0>i«t^ 
Vigsiy^ Fmtj.ce, ref 8U002) and water (tap water m water bodk} ad' 

SoMkMS of eacli te^ compo^^ m com oil we^re ixesliJy prepai^sd os the day of tiie 
sxpeftmeijl HalopMdol was prepared m bydToxyefeylcelMose, 0,5% in deloMxed 

25 "'-■vater. Either the vehicle or die test oom|x>imd.s were admirustered as a slngb dose 
1, 3 sad lOmg/kg* 2 iuL/kg ip.). Tlie i^fe-exjce cosipouad MIoperldQi {1 
Big/kg) was adiHiMstered i.p, p my 

lite Mfmals wets pteed m ple^dglass cages ander a *ideo c-a?iieta amosi wife 
low light iB-teasity (maxijBitm 30 te), At lbrty five miMtes and 3 hoi.Trs after 
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adimmstefej tosomotor actmty was aetermmeil dmiog 20 mMiste periods mmg a 
video image aii??lyj?er {>1.deofeack. View Pomt,. Fraiic«), Locomotor activity was 
rscoM^ m the Merensje gyqiip (Mopendal) at 1 Moir a^er sdmimstrmoo.. The 
mmber dur^iOR of ambulatsiy rso^^ and 4ikiitloa of iim<;tMty mis 
measwsd. At fes ©Bd of loeomoto? acuity me^a^imiieM (4S u^sutsSs Md 3 
feows), paiiJebral ciostsre apd aroxisai wete scored as Mltn^ m tiae plexiglass 



Palpebtal dosure : 

0 : (Katmai) eyeiiis \vid« open 
iO I ; sydids sHghtly droepittg 

2 : ptosis, drooping eyelids approximateiy half^wy 
3 : eydi<!s completely shut 

I : very low, sli5f?diV coma, little or no respoHsiveness 
15 2 : knv, some stupor, « doited some head or body mo^emen* 

3 : somewhat iow, slight. sa$por, some explomtory movements wilfe 
periods of iTamobilitv 

4 ; Bomalj alert, exploratory movements /slow S'eeze 
5 : somewiiat iiii^ sMgfet sseitsmsjatj tei>se, suddea (Is^'tiitg 
20 ifcee^img 

6 : v«a^ Mgfej hypef 0.&xk exeiied? s»ddfen feoii^s pf xujmfeg or body 
movements 

ilio amiber of occurrences sxkI duratsoo (m seconds) of amlmlatmy (lai'ge) 
uu>vetsexits tiie d uration of periods of isactivtty (secoTKis) whs determined 

25 dating tmM minute periods 05 miaite aid 3: hours after admiiiistrs^oiy^u^^^ 
mlsG imsge waiyzer (Videofeaokf ViswFoiat, Lyoa, France), Image trac&g 'w&s 
performed umg s video oariaera plaesd above the plexiglass cage, reoorditig overall 
locomotor activity; iHiages recorded wl^ flie video camera were dipMfeed and 
digplac^taent of tfee ces^tr« of grnvity of the digital itnage spots traclsed mid 

30 an^yzed t^iiig the foliowjig uictfedd; tlic speed of dii^piacement t>f the centre of 
gravity of tl^e spot was; ttieas«3eed a»d two tesMd v^iies were set to defme the 
type of movement; tteshoid 1 |Mgh speed) and ttes^ljold 2 0ow speed). Wfcoa tlis 
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ammaimoved mxd tfete speed of dispiacement of Ihs centre of gravity of the spot was 
above tlH'esbold 1, t& moveBisM was coasidemd as mi ambulatory mo%-'emeat 
Wfeidse aaHsaimnamed ifiac^ye,,^ speed wss below fia^dujM 2, &8 
tmvpmmt was {jonsidefM M^etiylty, 

5 Hie results vmt? expressed m the m&em ^ SBMs of the 12 mdivldual values. 
Ststbtical jmalyses were earned out uskg ANOVA (ims way) aad Diamett's t-test 
aid with the aoa paiepietde.ijest of.ipnasii^-WalUs.foPo'V^^ by -a Mann & Whltiiey 
IMest ibf the seda^oii eotatsoa. A p Visiqe of p<0.i)5 ukm m kMc^tulg 

1^^ Protocol 

Gfsyp 1: R.ef«^eEs;e> halopeddol (1 mg&g Ip.) 
Qmup 2: Vehicle control groisp (2 ml/kg i,p.) 
Qroup 3; tetrabensziae (0.3 ing/kg i|>), 
IS Oroup 4; teiTabenazine (1 mg/kg ip) 
Oroup 5; teitabsassns (3 mg/kgip) 
Gimp 6.*; tehubeiiaisiiie (10 mg^| i#) 
Qmisp 7: Isismet C 03 mg/kg 
Gtopp 8: Isomer C (1 mg/kg Lp) 

Qtmp 10: Isdme? G (|§ aig/kg 
Orpup I I; Isomer B (Pv3 mg/kg Lp) 
0roup 12: Ist>mer B (1 iiig/kg Lp) 

Group 1 3: Isomer B (3 mg/kg tp) 
25 Group 1 4; isomer B (10 mg/kg i,p) 

Remits 

I Bf&cls of TetjabenaESBe, Isoiaer B, IsfJB^or C ( .0,3, 1, 3 S5id 10 mg/kg Lp.) on 
I gpoutstieoKs locomotor aef hdty m rats 



Ofesstv^on time ; 43 mfeutes a&r ateiB jstration | 






Large MotemeBts 













D«r^tba (sec) | 






28€dc35 


76.4*10.9 


349,0. 37,4 




1 liis^g 




14 J ± 8,5 


637.2*60.1** 1 






253 & 32 


66.8^- 10,7 


390.4 xi: 37,4 1 


' 1 stxa bs.tia X! Be- 


1 nj^/kfi 




46.5 A 16 


4S6v$±:504 




3 tiig/kg 


•• 

3S=i:2.5** 




697,8 i=39;7** | 






i d; 1 


0,2 ± 0,2 


723,1 4t5 1 






285 34 


79,2.i. lOJ 




Isoiuer C 


.1 iaa;/,kg 


295 





324,6*31,1 




3 ing/kg 




B4S±9.4 


322<7*27,8 










36B,7*30;9 




0.3 nig/'kg 


2684 36 


72,0*9.6 


34&l*3CS^^ 




1 mg/kg 


297^.22 




3340dc233 


Isomer B 




31I43S 




342,2*33,3 




lOmg/kg 


298^:37 


:S4.0:^I1.2 


333,1 ±249 




Ofesewafioa time ; 3 lipurs scfter admimstratiosi 








Large HsweBJejife 






Dose 




Bar^tlpjj (sec) 


I3i»ai.tioa (sec) : 


Vehicle 


2 mL/kg 


101 A 23 


24,Siiv6,a 


540.9^37,5 \ 




~~ 






723,6*59.2** \ 




0.3 mg/kg 





24.3 4,2 


545<9ci=37.| 


Tetfitbieaamie 


1 3S!tg/kg 
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1 Teitabeaazme 


3 mg/iSi 


9±4 


h7±t9 ** 


729,9 26.8 ** | 




10mg.'1vg 




0J± OJ 




Isomer C 


0 J mg-^g 




3L4.t6.0 


519,3 ± 33.7 




i mg/kg 






510.2:4:44,9 


Isomer G 


3 m^kg 




30,2 3^ S,5 


493.6 * 38.5 










465,7*49,0 


IsomsrB 


0,3mg/!£g 






5664 =!s 44.3 


Isomer B 


1 mg/kg 




34,5 ^i- 6.2 


52SJri;2S.6 


Isomer B 


3 mg/kg 


1I3±17 


3!vl 6.5 


530,5^:310; 
. — 




19 mg/kg 




36<!^dt6,4 


115.0 ±33.0 



**Slgstfjs5mi|iy diffsreai from Vghlcik grouj> (g,0,iS 1 )A^OYh W "^W- ^9\lo^*^hypmtm^s teat 



The remuts deaionstrate that tetrabeBaKms prod^ices a dose-dependettt sedative 
effe-ct 45 mkmte,s md 3 liom-s alter administration whereas Isamer B and foomer'O 
show So sedaiiy<j sSfects at any time, a!tim#i IsoBier C does sliaw a slight aad 
5 Boa-'SipiMcaBt ^j^eriocomotor effect 3 horns atler adtttlaktratioii, < 

fi) Tablet lorm^dall on 

A t0M G6mpeiMl(it^x>ontmmgM d%-dix>tes^bma^m«5 of tfe Mvefttioii is pjrepafe<j 
10 by i3Jmag:5Smg of tie di1i>'di«tjet^ <>f la(;tos^ (BF) as diMeMj 

md 3mg JKspissiijm stearats? g|s a iuWcaiitaBd coi^^^ lio fojBi a t#iet ift 

Tablet Fomidatioii 11 
A tablet comptosltion contammg a dlEydroietirabetsas^^^ js pi^pafed 

IS by mixmg tbe compoiaid {2S mg) wife, iron esMe^kctose^ ste^rsk, 
sJsfcli iJiaiKe whit® and talc, mid compressitsg to Imin a tabyt m knovm maiMat- 



m 



ikmtwm&n with IQUmg kctose iling tlie muMpg M&to s^i^i^d 

VUUWHWVVWUUUUHHUWWVUHmMm 

II will readily be apparent feat mimerous modiScaiiaas aad jdtmtions may be mads 
to fee specillc embodiments of the is verition dsscriixid above without dqwfeig 
feajfe the pmelpiss uMetMag the mvention. All such moSBcui&m md ^kmMiom 
&mmtmd&d to be eHjbfsised fey this ai^Ikatiim, 



m 



one or Biore symistdms of HiMtlagtoa's dlsess«ia a pat!eiM> MicI more 
pardcalarly a- symptom selected ^^jiavolmtsry movements swell as 
3 imolmisxY dioietv tremoss mKl twitckes, aad degemmtioii m gait 

p&timit MsJitiiBsd as cattymg the mittsat gene pspdMBIe tor Hiutt|%toa's 

of the 00 gms hut who Mv e not y«t dweioM-d syjiiptoms of ifee dlsfess^;** 
the prop%lacti£; featesut belug for fee pt«pos8 of prsveatisig or ste^TOg 
tiie opset of syMptoi>as associated wiiii Hutpmgtoa's disease, 

4. Sfi il3-e|?-dlfeydrofetsaW»a?.i^^ acsitrftig to mif one of claiia« 1 to 3 
15 V¥feerek tihie Sjilb-cfe^dihydi'otetfSbejiaam^^ fi>m, for 

exatapi^e; at an isojneric ptjrity of greater typloaily greater than 

95% aatl more preferably pt^tssr ihm 9PA 

3 , 3ji X h~cis~^jdmt&^^&mmi& for pse- accot:^Bg apy orie of the 
pfecedmg claiiPs MsereiP tile I4^b"*^^~i^thydr0tstr8bmam^^^ 
26 isoMerie form. 

6, 3j1. lfo~d«v,djhydroteti-ai)ename fbr according to any one of ^ie 
preceding oJaiiPs wfifereitJ ivs 3 ,1 1 Is-CB'-dthydttrtei^aBehasiiiie Ms the 
formnia(la); 




% 3 , 1 1 b-e^p-dihydrotetr^aaxfe e for use aecordiag to my one of the 

precedlBg claims wteeiath84%dro» of isn amd 

8< 3,1. Ib-Ll'^dihydroteti-abmaxtae for tsse sccotdmg ;|» cMm 7 wberek &e salt 
5 is a solpfeoaats salt. 

9. The: mis aiS, llh~ck'4ilifdi&Ms^&mzm^ m i^M my om ni^s 
px&m&Ugdmm fetthe maaiifactm-s »f a mediesmeat for haltmg or 
slowi ag lite progj^ss of one or mdre symi^toins of Huatmgfet^ 

mQm -prntkuhAy a symptom seleekd from involuatan' mov^metits sudi as 
1. 0 im'olua^t)' c-horsa, tremors sad twitdieSj and gait degeneratkm. 

10. Tbe «se of 3 j ll1>i1*''-^Hydr9te1ji'^feeaa^ m afty one of tisie 
prec^diag claBssis for pMvifkctmof ame^^^^ pjopiylactis 

HpEJJiiJgtoa's disease. 

pf sc©d«-^ claiRjs .for the manufacture of a; m^dicamesnt for iio propliylactic 
ts«atmeat of a patient wMfem tfes 

it^tttant foriti of the l iD gene but has Hot yst developed sjitr^ptoms of tfeS; 
disease, the prophylaetk treataient being for the purpose of prevesdug or; 
20 $lowisg tbe oBset of symptomS: associated mfe Hmitiisgtoa's disease. 

12, A method of ImltiTjg or slo>^% the pjogress of one 0T rmm sympi&ms of 
Hmitingtoa'a diseasoi, as3.d isiofs pmticuferly a symptotn seketedirom 
itEVolamfeaiy movements s«di as in«>ltmtary diorea, ixetuors md twitches, 
a\Ki gait degeseratioii, m a paiierrt ia noed of such tresvtsaost, which Biethod 
,25 :coffiptl'?es die admifflstsmtiou of sb effective therapeutic amouiit of 3, ! 1 b~ 

eis-4ihydrotet^abe»a2iee as defise^^ 



13, 



A method for the prophylactic ireatoeat of a patient identified m carrying 
tfe mutmt gme responsible to Jiurstiagtou's disease, the method 
eomprising admioisleriag fo the patieat a cfe~diljyd3X)tetraheBa?;iBe as 



m 

deilaed m my om of the preceSmg claims m m mumnt eSsctive to prevem 
or slow dowji fee o«set or prGgtessloa of tlie disease. 

14. A mmpmmdM am^ mtthod of iise aocori^mg tomfm\ei)fU\<& pm^ng 
claims wherem a patleat to wfeaai the i?fe~dihydfotetmfeeTMzffieis 

5, adnsimstsred cames a inutaat fetm. of t&js gm& in. which fc aoffiber ofCAG 

repeats on the .1X45 gens is at l$i^t thtey five^ jaore i^pks&y at least forty, 

15. A methsd for the prop,hy.laetfc treatment of a patieMrldmtifled caixymg 
tiie mutarit geae fesponsib.le for .Himtiagton's disease, t&emetted 

10 comprising administering to the patient a ^^.y-dlhy drmetr&bcsaajsiie as 

deiiued in mxy one of the pmcedmg claims; in aaioiUit eliectlv'iS to prcwiit 
ox slow dowa s«fe-simieal po^"ss&ioa of the disr^^^^ 

i 6* A cpmpbiind for "di^, t^ethod or ^ub^UniUlly as desesib^d Mrcrn witli 
refeeace to the «xarapj.$s. 



lf4TERNAtt0IMm SE/^RCH REPORT 



INV. A6iK3l/473 Mi»14 



EPO-Internal , E^SASE, BIOSIS, Wl Data, Om ABS Data- 







Ssisvafilio tSaiii:! Net, 




m M05/077946 A (CAHBRIDSE LAB IT& [SBl; 




T8IDSETT 8os£i?T mii cmm mh 






TURTLE) B mmi SaSS (200S~0S--2B) 






page l ine ZQ ~ W, Mm 2 






claims 1-34 












rmmmtcm m mh cmtm-mm 






mmm rosi) is m Mm {tQm~-m-iB) 






page 4. lines S~20 






page Ithss 











v*:«t; is c.;5«d Ut misibbsx: lis; C!ii>8sa;j;y: ifaSft ai sfiisSiliif' 
isSSf ife8!S SSS ?i!5^;! 3y Safe CK-iS^m 



iJissimsr.) <sm'sr-iid wS*'! 'Jf is rtw;?? siiier ssfcti <i^&:~ 







Te!. «a-i Jwo-SiJ-^a, 'i x. Js-j SsJi '-ipo m. 
Pas: '(-i-S 0! 3*;MiO-; s 


Young f Astr14 



I'O'f/tSA-'^'t 3 1'SfiSvJ^si -K'-Si:!: ^^^y-!>! yi>i5?>r 



iNTERMATi0MAL SEARCH REPORT 



m/mrnQ&fmzmz 



KiLSmm n R a Ait "Absolute 
Corn" igurNii ion o-f 

CHIRALITY, WlL£Y-LiSS, nB4 YORK, US, 
9, no. l> 1997, p&gss S9~6g, 

the whole docusierit 



&1 pha~d1 bydrotetrabenaxl ns to the 

vesicular sionoasstne transporter Is 
stersospecif ic" 

EUaOPE^J JOUi^i^AL OF PHARMACOLDSt. 

Ahsterdah, ml, 

vol. 278, no. 3, im^ pages 24»2, 
XP002329922 
ISSN; 0014-2999 
tNe (Socussent 



46 



- - 1 'iftWsaScn^ spjjfosiibrj Ho. 

INTERNJ^TIOI^AL SEARCH IIEPOR:T ?eT/S82006,/OSgr>§3 

\ 

Box 51 QbsemstSofts where esjtain clasRW mrt; foune unsssrei^abSs (C«S5!tmos*)<JS> of iim> 2 os firs* sl5«sS) 

Although clalifis 12-^IB are directed to a isethocS of tr^alssent of ti)« 
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